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-~)ITUATED on the River Dove near Burton-on- 
“Trent, the Stretton Mills are ideally placed for 
supplying ceramic materials to the nearby potteries at 
Swadlincote and Chesterfield. Like the other mills in 
the Podmore Group, the Stretton Mills are powered 
by water and at the present time a new turbine of 
improved design is being installed. This will drive a 
continuous mill working in closed circuit with a new 
type hydrosizer specifically designed to ensure extreme 
uniformity of product. 
As a result of development work of this kind, the 
quality of Podmore products remains unsurpassed, 
while prices are unaffected by the continued increases 
in the cost of the more common sources of power 
derived from coal. 
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RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—is 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory—self contained with motor, drive, vacuum pump and air filter 
as a single unit 

It is a robust two stage machine with ‘totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottcm pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterwards. 
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INDIVIDUALITY 


HE recent dispute as to whether or not the pottery workers should 
take their fortnight’s holiday raises this whole question of individual 
responsibility 

Trade Unions came into being to protect the interests of their members in 
what was often a vicious Victorian Industrial Regime—it ts little good say- 
ing that some Victorian employers were paternal—-many were not and had 
no need to be! 

Today Trade Unionism has reached its peak strength but in so doing the 
craft unions have been swallowed by the mighty card vote of the semi and 
unskilled unions. The craftsman has no real representation at the T.U.C., 
the Transport and General Workers Union, largely the instrument for 
creating the late Ernest Bevin as a national figure, steamrollers any demands 
from small groups of union craftsmen. 

As would be expected the wage differential between the craftsman and 
the machine minder has narrowed. Why toil and design, and take the 
responsibility of a tool-room job when there is easy money by piece-work 
on a power press? 

The very thing the craft unions struggled against, namely dilution of 
labour, has been forced upon them not by the employers but by the big 
non-craft trade unions which the craftsmen created. 

The pioneers of the Trade Union movement often found their union card 
a block to employment and now its absence is even more serious! 

The individual is swamped in the union by the masses so that his private 
life and decisions are no longer his own. 

This ts democracy at work! One vote—richman, poorman, beggarman, 
thief. And the vote goes to the best promise to the greatest number. 

The Socialist theme of “to each according to his work” admits individual 
distinction for bodily and mental physique which are as yet “uncontrolled.” 

Since the unskilled and semi-skilled carry the most votes political legisla- 
tion is directed towards them with offers of bigger and better rewards for 
their vote. 

Yet by penalising the able and willing in a short time the Damoclean 
sword falls on the unable and unwilling. In human relations nothing is so 
unconstant as individual change! 
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FASTER, TUBS at LESS COST 


AUGUST- SIMPSON 
MIX-MULLERS = 


soanmecentcanmacenntennncs creche ae 


These latest type Simpson ‘‘Mix-mullers”’ 
provide ‘the heart’ of your dry-mix 
process. Through the use of air-floated 
clays the need for blungers, filter presses, 
and magnetic separators is eliminated. 
Proved in use on (a) Refractory Brick 
(b) Electrical porcelain (c) Tiles and 
other ceramic bodies. 

Results are extremely accurate 

each batch is controlled to 

desired specifications. 





DEMONSTRATIONS : 


Our demonstration plant is 
available for either small or 
large-scale tests with your own 
materials. All tests are treated 
confidentially. 


Inset picture shows the No. 2 size with mullers (adjustable 
for height from bottom of pan) and the plows which turn 
over the material and direct it in front of the mullers. The 
Hood (not shown) supplied as standard for all ceramic 
installations. 


The AUGUST-SIMPSON MIX-MULLER Model 00 
for laboratory or pilot plant work—capacity } cu. 
ft. per batch. Automatic discharge, this model fac djemreme- eid 
is fitted with a Three-speed Drive. aatradang teat ia 
excluding Conada)e 
Continental Europe 


HALIFAX - ENGLAND du: usté 
heenancrapent = toulngpree LIMITED 
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COMMENT 


by ARGUS 


~ a time when the future of 
technological education — in 
Britain is being ground under the 
upper and nether millstones of our 
reactionary university system and 
the bureaucratic Ministry of Educa- 
tion, an article in this issue by Dr. 
H.W. Webb on the work being done 
at the North Staffordshire Technical 
College is very much to the point. 
The old adage of Robert Owen 
“When Adam delved and Eve span 
who was then the gentleman” can be 
rewritten today “while Adam plan- 
ned and Eve was a viewer, who was 
then the gentledoer? 


Overflow of Academic Talent 

The point is that with eighty-odd 
thousand entrants to the universities 
this year which represents the brains 
trust of our scholastic community 
with grants to any able ones who 
can pass the Certificate in Higher 
Education—Britain is producing a 
super abundance of academic talent 
beyond its needs. 

In my comparatively short life I 
have seen the effect of this. In 193] 
the training colleges for teachers 
were filled by the portended raising 
of the educational age to IS years 
by the MacDonald Government. 
Then came the economic blizzard 
and these young people were frus- 
trated when they found _ there 
were no teaching jobs! There were 
hundreds of graduated applicants 
for One post in a primary school and 
having had great hopes for the 
future they were compelled to join 
the army of unemployed or to try 
their hands at selling vacuum 
cleaners from door to door. If you 
promise any youngster the earth and 
then through no fault of his own he 


is kicked in the pants, you make him 
a potential fascist or communist. 
And you make a more dangerous 
one because, he has been drawn 
from the upper intellect of the com- 
munity. 


For How Long? 

Now things look bright and rosy! 
Science graduates from the univer- 
sities can command ridiculously high 
salaries for their limited book know- 
ledge. But how long will this last? 
When the relentless law of supply 
and demand comes into operation 
are we sure that they can all have 
jobs coincident with the prospects 
they were promised by the politi- 
cian? Remember the universities in 
the between wars period voting 
almost 100 per cent. on the question 
of not fighting for King and country? 
It was a legacy of the hard days of 
finding a job when they had com- 
pleted their training. 

And if you teach a teacher to 
teach, and if the university trains a 
student in the manner in which they 
are trained and there are no jobs 
Where teaching Is a 
sterotyped thinking is a requirement, 
what other job can they turn their 
hands to without experience of the 
world? Obviously we have enough 
facilities for academic education 
The universities have gobbled every- 
thing into their turkey crop in that 
field and now the greedy bird wishes 
to absorb the technical colleges or 
if not to regurgitate them into a 
second educational division! 


necessity or 


The “Sandwich System™ 
Industrialists too frequently 

accept a /aissez-faire attitude of let- 

ting things go—but industry depends 
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basically upon the largest possible 
number of men and women who 
have experience of industrial pro- 
duction during their training period. 
The North Staffordshire Technical 
College is meeting this need and Dr. 
Webb states how a realistic training 
is being given on the “Sandwich 
System” of part work, part study. By 
being able to draw upon existing 
managers, as lecturers, students 
have the benefit of practical ex- 
perience. From Oxford and Cam- 
bridge downwards there is no other 
instructional course which can do 
as well for pottery as does the North 
Staffordshire College! The prestige, 
future and syllabus of that institu- 
tion are the keys to the future of 
efficient pottery production. Indus- 
trialists of North Staffordshire, as 
well as successful pottery managers 
who have emerged through _ its 
doors, should take care lest its 


essentially practical background is 
not submerged by the Ministry of 
Education into a morass of vague 
philosophical study. 


0 


“Any Questions’ 

From time to time I have, perhaps 
said many hard things about the 
Department of Scientific and Indus- 
trial Research. 

Some time ago they had a scheme 
of “Unanswered Questions” in 
which people were invited to send in 
questions and D.S.I.R. would find 
the answer. Having had four issues 
D.S.I.R. now writes “It is now clear 
that we are not to be flooded with 
questions which cannot be answered 
through the normal channels and 
that our plans to carry out statistical 
investigation into the defects of the 
present information system in this 
country cannot be fulfilled.” 

D.S.L.R. were going to issue their 
bulletin monthly but now they have 
decided to issue it when the occasion 
arises. Reading this editorial note 
one can almost appreciate the nos- 
talgia of some official in the D.S.LR. 
when he saw his empire in creation. 
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First one man, then a graduate, then 
an assistant, then a directorate, then 
who knows where he might not have 
gone? At any rate that seems to 
have scotched itself. 

There are all sorts of interesting 
questions. For example, U.Q. 95, 
“What is the meaning of ‘silver 
bolus’?” or U.Q. 113, “Is there a 
machine for making hemp grum- 
mets?” They tell me that a question 
was sent as to the existence of an 
automatic flannel hammer for use in 
the precision watch making industry 
and that it nearly appeared among 
the unanswered questions. — I don’t 
know of course, how true that is! 

I do know, however, that the 
whole idea was another outburst 
from one of D.S.L.R.’s airey fairy 
scientists who believe that they 
could conquer the earth and who 
undoubtedly had paper, finance and 
staff provided ad lib. Their little 
journalistic adventure has not been 
crowned with success and had 
it been our goodselves in_ their 
position, our sponsors would have 
been looking somewhat dim-eyed at 
the balance sheet! One or two 
people would have received a 
reverse kick, but not these D.S.LR. 
boys. They are still free to turn 
their efforts into some other exsthe- 
tic course—their salaries are still 
being paid and the dear old British 
public unwittingly casts their debit 
into its vast and growing list of non- 
realisable assets, or shall we say 
its recurring loss! 





Plastic Coated Glass Silk. An_ in- 
teresting new use for plastic coated glass 
silk fabric has been evolved by a Glas- 
gow firm, Glassfibrex Ltd. | Experience 
of this fabric as a conveyor band 
material in food plants has shown it to 
be an ideal material for this purpose 
Wide variations of temperature may be 
involved on the same product at adjacent 
stages. as in ice-cream processing and 
biscuit manufacturing. The material is 
available in widths of any size to suit 
conveying processing and in lengths to 
100 ft. It can be welded. stitched o1 
machine sewn 
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Training in Ceramics at the 
North Staffordshire 
Technical College 


by H. W. WEBB 
O.B.E., D.Sc., F.R.I.C., M.1.Chem.E. 


T is perhaps an appropriate time 
to review the activities of this 
unique centre of ceramic instruction 
since next year may see the begin- 
ning of a new College of Ceramics 
which will embody the experience 
extending over 50 years of the 
present ceramics department. 

The history of the “Pottery 
School,” as it is still called by many 
local potters, has been described by 
Dr. W. L. German (Trans. Brit. 
Ceram. Soc. 1950, 49, 58), the pre- 
sent head of the department. It 


began with a small band of enthu- 


siastic students, many of whom 
reached eventually the highest posi- 
tions in the industry. The first im- 
pact of academic science on an 
industry founded on craftsmanship, 
and full of jealously guarded secrets, 
was full of difficulties, and it was not 
until the late Dr. Mellor began to 
apply scientific method to simple 
research problems relating to the 
industry, using his students to carry 
out the work, that the interest in 
training began to gain impetus, and 
for very many years now a feature 
of the training has been the develop- 
ment of the student’s interest in the 
carrying out of research which had a 
direct application to his daily work. 


Scientific Outlook 

In this way the early scientific 
basis of the industry was also built 
up. Dr. Mellor’s contribution was 
the valuable one of personal leader- 
ship. His outlook on training was 
that of a scientist, perhaps an 


academic scientist, but he taught the 
young potter a method of approach 
to the industry which was very 
valuable. Although he had an aca- 
demic outlook in some respects (the 
shop for training the young potter 
was designed exactly like a chemical 
laboratory, for example), by contrast 
he introduced an oral examination 
by eminent practical potters for 
every student who had successfully 
passed the written examinations up 
to the so-called Honours’ Certificate 
stage, which was very valuable in 
ensuring that the successful student 
really had a practical outlook on 
his job. This section of the examina- 
tion has always seemed a rather ter- 
rifying ordeal to the young (and 
older) student. 

When Dr. Mellor retired in 1934 
the problem of training had grown 
in complexity and as the new head 
of the department, I was met with 
many problems of policy for deci- 
sion. Perhaps the most important 
of these was that of whether to 
make the main function of the 
department the training of managers 
who had an all-round basic know- 
ledge of technology, or alternatively 
the development of the scientific 
technician whose industrial outlet 
was the laboratory or the research 
department. 


Shortage of Technicians 

It may be of interest to digress 
here, for a moment, since the prob- 
lem is not peculiar to the pottery 
industry. The recent war disclosed 
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a serious shortage of technicians in 
the country—-men who could apply 
scientific knowledge to industrial 
production. It had always been 


assumed, and wrongly assumed, that 
the university 
general 


graduate with a 
training in science’ was 
always suitable for this type of 
work, in spite of the evidence and 
experience - of. other countries 
notable for their application of 
science to production, for example, 
U.S.A.. Germany, Sweden and Swit- 
zerland, to mention but four which 
come to mind immediately. A 


Part of the experi- 
mental slip house 
Clay for use in the 
making shop is pro- 
duced here, as well 
as various experi 
mental bodies 


Mould-making shop 
Plaster moulds are 
used in a wide 
variety of clayware 
production. Block- 
ing, coring and mak- 
ing of working 
moulds are impor- 
tant parts of general 
training 


second fallacy was that management 
was something to be “picked up” by 
the intelligent and had no basis of 
training which could help to develop 
the efficient manager with the right 
personal qualities. These errors 
have been realised, but their solu- 
tion is not yet completely in sight. 
It has involved many discussions on 
a national basis between universities, 
technical colleges and the Govern- 
ment, which have disclosed impor- 
tant weaknesses in outlook and 
function of some sections of educa- 
tion. However, the decision taken 
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at Stoke was to concentrate on the 
training of management at all levels 
as the main function of the depart- 
ment. 


Changes in Curriculum 

This led inevitably to changes in 
curriculum and = treatment. For 
possible 
for a student to gain the Honours’ 
Certificate in pottery when he may 
have worked in only one department 
of a pottery, e.g., a decorating shop. 
and knew little or nothing from a 


example, it was formerly 


Every pottery stud- 
taught the 
throw- 


ent is 
process of 
ing. It helps to give 
a “clay sense,”’ 
which is very useful 


De-airing pug opera- 

tion, producing clay 

wads for ware 
making 


practical point of view of the clay 
end of production. In consequence. 
a small sliphouse was built in the 
department, a fully equipped 
making shop including casting, a 
mould-making section, and finally a 
decorating section. Every full-time 
student of pottery passes through 
these making sections. 

As the industry became more 
mechanised, it was equally obvious 
that the potential manager needed to 
have a general understanding of 
mechanical and electrical engineer- 





ing. and these were introduced as 
essential parts of the training. The 
machine shop training of the student 
was extended so that he was taught 
to handle clay in various states of 
dryness on various types of machine 
tools. Finally, the would-be 
manager was given a basic training 
in the fundamentals of works ad- 
ministration, personnel, manage- 
ment, costing, an elementary train- 
ing in legislation relating to the 
pottery industry and (in very recent 
years) in motion and time study in 
its applications to the industry. 

It was also evident that the stan- 
dard of the old Honours’ Certificate 
while representing a good general 
level of technical knowledge, was 


Jiggering. All stud- 
ents are taught the 
main types of pot- 
tery production pro- 
cesses in order that 
they may under- 
stand the necessary 
controls for effi- 
cient, high quality 
production 


inadequate as a qualification for all 
the men who aspired to responsible 
managerial positions in the industry. 
For this reason two higher qualifica- 
tions were introduced—the Under- 
Manager’s Certificate and the 
Manager’s Certificate. For much of 
this training, men with expert prac- 
tical knowledge were brought tn 
from the industry to develop the 
student’s outlook in the right way. 
It must be realised that many of 
these changes were brought in while 
the industry itself was undergoing 4 
period of reconstruction, both men- 
tal and material. The gradual reali- 
sation that clay and other pottery 
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materials were, after all, amenable 
to a certain amount of treatment on 
machines came slowly at first and 
then with increasing momentum. It 
is likely to go on much further. A 
knowledge of production engineer- 
ing is probably more important to 
the potential manager these days 
than a knowledge of basic science, 
and every year the increasing cost 
of wages and capitalisation in 
machines and the change in_ the 
social structure of industry make it 
more and more important to train 
management on a_ scientific and 
efficient basis and not leave it to be 
a matter of chance. 

So far only the section of training 
dealing with the various branches of 


pottery making has been mentioned, 
although these are quite numerous, 


including general earthenware, 
earthenware and fireclay sanitary 
ware, glazed wall tiles, bone china, 
electrical porcelain, red ware and so 
on. But side by side with these 
developments there was built up 
(rather more slowly) training sec- 
tions dealing with the so-called 
heavy clay wares industry—in par- 
ticular bricks and _ roofing tiles, 
refractories, glazed bricks and abra- 
sives. These were developed on 
very similar lines to those for pot- 
tery. Management was again the 
ultimate aim of training, and a simi- 
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lar qualification (Clayworks 
Manager) is obtainable by _ the 
student who has passed through 
them. It is worth noting, in pas- 
sing, that the oral examination by 
experts from the industry is retained 
for the higher (Under-Manager’s and 
Manager’s Certificates) qualifica- 
tions, and furthermore it is not pos- 
sible for a student to get this 
qualification unless he has had a 
certain. prescribed period of  ex- 
perience in the industry. 

The full-time training is formu- 
lated on what ts called the “sand- 
wich system,” inasmuch = as_ the 
student attends the College for 6 
months only in each year and ts 
required to undergo 6 months’ 
training in industry for the other 
half year. This cycle is repeated for 
the 3 years of the course. Very 
recently the range of ceramics being 
covered by the department has been 
extended by the inclusion of vitreous 
enamelling. for which the College is 
now the training centre officially 


recognised by the industry. 


Scientific Training 

Although it was explained earlier 
that the College had concentrated on 
the training of management, the 
training of the scientific technician 


was not. being forgotten. The 


department houses a ceramic testing 
laboratory which carries out analy- 
tical, physical testing and advisory 
work on a wide range of ceramic 
raw materials, intermediates and 
finished products, and is well known 
both in this country, in Europe and 
in parts of the Commonwealth. 
Those students who were inclined 
for laboratory and technical research 
work were trained in this laboratory, 
attending a modified general course 
of training in ceramics. In recent 
years, however, the development of 
a Research Association in the in- 
dustry and the setting-up of research 
departments by individual firms has 
led to a rather increased demand for 
the scientific technician, with a 
scientific training at least to general 
graduate level. For this reason a 
new training course has been intro- 
duced in which the background of 
fundamental science (chemistry and 
physics) has been greatly accen- 
tuated. Managerial training and 
most of the engineering training has 
been substituted by advanced 
science and technology. The new 
course leads to a Diploma in 
Ceramics. and the men are being 
trained to deal with ceramics over 
the broadest possible field. 

Over the years the department has 
grown from = strength to. strength. 


Experimental con- 


tinuous multi-pass- 
age kiln, electrically 
fired, used for large- 
scale firing trials of 
various types of 


clayware and glazes 
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THE “RYCKMAN”™ GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE _ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A_ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 3873 





work both a control and a teaching 
unit, and for the scope of the new 
department to be so widened to in- 
clude apprentice training in the main 
crafts as to enable the beginnings of 
production control to be a matter of 
experience. Facilities for research 
work as part of the students’ training 
will be considerably enlarged. The 
complexity of the problem will be 
obvious if we envisage production 


Fifteen years ago, for example, the 
full-time students were less than 
half-a-dozen and the part-time 
students not much more than 150. 
Last session there were nearly sixty 
full-time students and over 450 
attending part-time. The full-time 
students are drawn not only from 
this country but from = all over 
Europe and the Commonwealth. 
There were, for example, eight 


nations represented amongst the 
students. 


The Future 

What of the future? Now that 
the new College of Ceramics is 
actually designed, it is interesting to 
review the changes in form and 
equipment which will result if it 
comes to fruition. The underlying 
idea of the design can be described 
very simply. It is to make each 
stage of the production of a particu- 
lar type of clayware both a produc- 
tion and a teaching unit, each 
laboratory for physical and chemical 


units for such widely different pro- 
ducts as fireclay sanitary ware and 
glazed wall tiles for example, but 
the problem is not insoluble if we 
remember the common basis of clay 
and clay body preparation running 
through the system. 

The importance of — applied 
research in training has always been 
emphasised, and throughout — the 
years an interesting and valuable 
feature of the work has been the in- 
vestigation of production problems 
for various manufacturers which 
were carried out by their own staft 
while in training at the College. All 
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Testing of high tem- 
perature refrac- 


tories 


of these which were suitable for pub- 
lication have been made available in 
the Transactions of the British 
Ceramic Society. It is interesting ia 
passing to record that this Society 
was centred at the College which 
sull remains its headquarters and 
formed a valuable link with the 
industry in the College activities. 
Art Training 

The building of a new College of 
Ceramics will also enable a develop- 
ment to take place for the pottery 
section of the industry which has 
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Testing the modulus 
of rupture of clay 
Part of the physical 


testing laboratory 


long been desired, namely the much 


closer co-operation between the 
artistic and technical sides of the 
training for industry. For various 
reasons—accommodation, distance, 
difference in objectives and so on 

any co-operation which was hitherto 
possible was spasmodic and un- 
organised. The individual studio 
potter who is often a product of 
art school training and who should 
have been able to make some con- 
tribution, not so much to the stan- 
dard, as to the development of 
design, has been unable to do so 





because of a lack of adequate tech- 
nical training in the possibilities and 
treatment of materials, glazes, 
decorative techniques and so on. 
The designer working for a manu- 
facturer, of course, has a_ wide 
variety of such knowledge im- 
mediately at hand, but even so 


would welcome a research develop- 
ment by which a wider field of tech- 
nique might be opened to him. In 
its simplest form, the training of 
works’ artists and designers will be 
made much more valuable by con- 
taining a groundwork of technical 


Part of the analyti- 
cal and testing 
laboratory. The Col- 
lege has a staff of 
carry 
work 


analysts to 
Out testing 
for the industry 
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knowledge of production. | Equally 
it will be valuable for the potential 
managers and technicians in_ the 
industry to develop an early appre- 
ciation of the functions of art and 
design in the industry and so help 
the designer with technical co-opera- 
tion. 

To build up this co-operation, the 
new College of Ceramics will have a 
technical and art section side by 
side. Although it may seem easy 
enough to develop co-operation in 
such circumstances, it will not be. 
in fact, a simple problem to build up 


Measuring the 
crushing strength of 


bricks 








CERAMICS 

the type of co-operation which has 
a definite industrial value. It ts 
fatally easy to create an artificial co- 
operation of common courses which 
appear excellent on paper but which 
would be a source of irritation to 
the technician and a waste of time 
for the artist. What is done must 
show its) practical value in_ the 
development of the industry. There 
is every hope that such a desirable 
end will be achieved by patience and 
by experience. 


Co-operation with Industry 
In conclusion, the outstanding 
feature of the training at Stoke 
been the and detailed 
Phis 
release 
but 


has close 


co-operation of the industry. 
applies not 
of personnel — for 


only to the 
training, 


Yea 
Subye cl 
Practical Ceramics 


Ceramics 


First 


Lectures 
Heavy Clays Lecture 
Chemistry Lecture 
Practical Chemistry 
Practical Engineering 
Electrical Engineering 
Mechanical Engineering 
Machine Drawing 


Second Year 
Practical Ceramics 
Ceramics Lecture 
Heavy ¢ lays Lecture 
Heavy Clays Lecture 
Fuels, Kilns and Firing Lecture 
Ceramic Calculations 
Chemistry Lecture 
Practical Chemistry 
Industrial 
Engineering Workshop 
Electrical Engineering 
Mechanical Engineering 


Third ) eal 
Practical Ceramics 
Ceramics Lecture 
Chemistry Lecture 
Practical Chemistry 
Applied Physics 


equally the use of the College as a 
source Of employees and _ staf 
Furthermore, the making and firing 
facilities in the various branches of 
the industry have always been freely 
available so that students’ work 
could be tried out under actual con- 
ditions of manufacture, particularly 
firing. This latter co-operation has 
been of immense value in developing 
quickly the practical application of 
the numerous investigations which 
have been undertaken. We feel that 
the industry regards the College as 
an essential part of its organisation, 
and the students range every year 
from the director to the apprentice 

The following is the curriculum 
for a full-time pottery managers’ 
course, Which it is felt will be of 
interest: 


H uns 


Building Mater! 
Refractories 


Accounts and Costing Lecture 


Pottery Production or Heavy Claywares 


Production 
Personnel and Production 
Sales Organisation 
Commercial Law 
Pottery Costing 
l se of Electric il Powel! 
Use of Steam Power 


Manage 


nent 





FOR: 
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THE DECORATION OF POTTERY 


AND GLASS, ON GLAZE OR UNDER- 


GLAZE, 


SPRAYING, PRINTING AND 


PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 


BODY AND GLAZE STAINS. 
FOR 
LEADLESS GLAZES AND 


OXIDES 
LOW SOL AND 
FRITTS FOR 


IRON ENAMELS. 


ALL PURPOSES. 


Telephone : 





TT, 
JAMES DAVIES 
(BURSLEM) LTD. 


CLYDE COLOUR WORKS 
Stoke-on-Trent 84504-5 


STOKE-ON-TRENT 


Burslem 


BURSLEM 


Telegrams : Vitretin, 





TRANSACTIONS OF THE BRITISH 
CERAMIC SOCIETY 


N Vol. 50, No. 7, July, 1951, there 

appear the tollowing papers: 

Trends of Development in Ceramic 
Decoration Technique, by A. J. Dale 
and M. F. Reynolds The objects of 
this paper are to outline the directions 
in Which developments in — the 
materials used in) various types. of 
ceramic decoration, under-glaze and 
on-glaze, may be expected. The poten- 
tial value of new materials—synthetic 
resins and solvents--and new methods 
Traditional methods ot 
decorating techniques are analysed 
ind it that a wide field 
for development is now open The 
hope that this paper will be 
the first of many on the subject and 
vill prove a useful starting point to 
workers in this field 


is indicated 
IS suggested 


iuthors 


new 


Screen-printed Transfers, by | 


Box" Here a briei description of 


the screen printing process and _ its 
main features is first outlined and 
reference is made to the early applica 
tions of screen printing technique to 
ceramic industries. The screen-printed 
transfer for over-glaze application 
together with the method of applica 
tion, 1s described in more detail The 
outstanding characteristics of screen 
printed transfers are, first. the unique 
relief effect produced by the heavy 
deposit of enamel and 
extreme simplicity of the 
application 

Reference is made to the high 
degree of durability of the enamels 
employed-—-this being 
cause they stand tn reliet 
is opposed to normal 
Where the 
thus 


second the 
method of 


necessasy be 
on the glaze 
lithographic 
enamel fires int 


durabilit 


transfers, 
' 


the glaze and ittains 
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The importance of creating designs 
specially for screen printing technique 
is emphasised. Reference is made to 
recent developments in screen-printed 
transfers utilising gold in addition to 
enamels, applied in the same way as 
normal enamel screen-printed trans- 
fers and requiring one fire only. 


Paper and its Relation to Pottery 
Decoration, by W. H. Deakin and N 
Edge: —-A brief outline of the paper- 
making process is given together with 
a short history of the growth of the 
art and its development in the Pot- 
teries. The types and properties ot 
papers used in the traditional methods 
of pottery decoration are described 
and some recent developments in 
transter papers designed for alterna- 


tive methods of decoration are dis- 


cussed. 


Observations on the Work Study 
Technique Applied to the Pottery 
Industry, by A. G. Ellis: —The object 
of this paper is to draw the attention 
of the pottery industry to a manage- 
ment tool which is an invaluable aid 
towards achieving high productivity 
from the factory as a unit. It is em- 
phasised that the only commodity 
which is paid tor is time, and that the 
measurement of its use is a 
sential of efficient production. — It is 
pointed out that time study can torm 
the basis of an equitable incentive 
system and at the same time provide 
the basic information from which to 
build improvements in method. 


basic es- 





“EXHIBITION 


According to the designer . . 
somewhat of a spiritual significance.” 


1951” 


. “behind the superficial appearance of nature there is 
According to “Ceramics,” July, 195] 


“you can get away with literary and artistic murder in London.” 
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THE TESTING OF CLAYS 


(Specially Contributed) 


N assessing the possibility of using 

a clay tor manufacturing clay pro- 
ducts there are a series of tests 
which normally have to be carried 
out on it to supply essential informa- 
tion. These may be briefly divided 
in two main groups (a) chemical 
tests: and (b) physical tests. 

The total number of tests which 
can be carried out on a clay would 
take some considerable time to com- 
plete, and some of the results would 
be of little application to the use 
for which it is destined. Conse- 
quently a_ selection of these is 
usually made bearing this in mind. 


Chemical Analysis 

The complete analysis of a clay 1s 
usually referred to as the “ultimate” 
analysis to distinguish it from what 
is called the “proximate or rational 
analysis.” The latter is a method 
of expressing the results of a clay 
analysis in terms of the percentage 
of clay substance, Al,O,. 2Si0.. 
2H.O felspar (expressed as potash 
felspar KO. Al,O, SiO.) and free 
silica as quartz (SiO,). This proxi- 
mate analysis is calculated after 
making certain assumptions, such as 
that all the alkalis are present as 
potash felspar, and it is thus an ap- 
proximation as the name suggests. 
Nevertheless it is a very useful guide 
to the clayworker, particularly when 


TABLE 


Ultimate Analysis 
SiO 

ho 

Al,O, 

Fe,Q, 

MgO 

CaO 

K,O 

Na,O 

Loss on ignition 


it is necessary to change from one 
clay to another in making up a 
body. Thus the clay analysis in 
Table | gives an example of ulti- 
mate and proximate analysis (some- 
times called rational analysis). 


Proximate or Rational Analysis 

To illustrate the use of proximate 
analysis the following example may 
be of interest. 

Table 2 gives a series of figures 
for typical analyses of different 
kinds of clay. The Devon black 
ball clay contains 84:3 per cent. of 
clay substance. Let us suppose that 
a body contains twenty parts of this 
clay. The total clay substance is thus 
20 by 0-84 16-8 per cent. Let us 
suppose that for some reason this 


clay is to be substituted with another 
containing 80 per cent. of clay sub- 


stance. The aim must be to pres- 
sure the same body content of clay 
substance and thus we shall need 
sufficient of the new clay to give 
16-8 per cent. of clay substance in 
the body, i.e. twenty-one parts of the 
new clay. 

Using the new clay will probably 
mean that the felspar and quartz in 
the body will also need adjustment 
to preserve the same values in the 
body. This necessitates adjustments 
in the quantities of flint and stone in 
the mixing. 


Proximate Analvsis 


Clay substance 
Felspar 
Quartz 
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Eventually it may not be possible 
to match the original body exactly 
with the new clay, but provided the 
desired physical properties are ob- 
tained and the discrepancy is not 
large. the new mixing will probably 
be satisfactory. Most good ball 
clays will contain more than 75 per 
cent. of clay substance and china 
clays have about 90 per cent. The 
ideal felspar can vary from 5 per 
cent. or less in china clays to 7-10 
per cent. in ball clays, and 17-22 per 


TPABLI 


Ultimate 


Proxitmat 


Clay substance 

Felspar 

Quartz 

Lime compounds 
(as CaQ) 

1O 

Magnesium com 
pounds (as MgQ) 

FeO 


+ 


(1) Black Devon ball clay, (2) Blue 


vare clay, (5) Highly siliceous ball clay, 


cent. in vitreous ball clays. 

Other results of ultimate chemical 
analysis are important Thus for 
whiteware bodies the Fe.O, and TiO 
the 
the 


percentages are of interest. If 


sum of these is less than two 


clay will usually burn white 


Potal Silica 

Potal silica, SiO... is another quan- 
tity worth considering The ideal 
ALLO, 2SiO, 2H.O 
#O°D 1 per scent.. 
cent. and water 


13-95 per cent 


clay) substance 
SiO 


> ~~) 
sU°N4 


contains 
ALO 


(loss on 


per 


nition) 


(Rational) 


Dorset 
(6) Midlands fireclay 


rhis represents the ideal clay. If the 
silica content is greater than 46-51 
per cent. it indicates free silica pre- 
sent in the clay. Similar considera- 
tions apply to alumina Al.O, when 
greater than 39-5 per cent. With 
ball clays the per cent. SiO, is 
usually under 50 per cent., though 
some such as Dorset or some Devon 
clays go over this. With siliceous 
ball clays, i.e. those with SiO, above 
55 per cent. there is much free 
quartz and the per cent. SiO, may 


+ 


frnalvsis 


{nal SiS 


ball clay. (3) China clay, (4) Stone 


rise to 80 per cent. or more. The 
colour worsens as the silica content 
The 


low in alkalis (see 


siliceous clays are als 
Table 2) 


rises, 


Total Alkalis 

Alkali content (Na.O KO 
gives a clue to the state of the fired 
clay. It as relatively high tn clays 
which burn to a vitreous product 
and in china clay Loss o 
ignition is determined by heating t 
a temperature of approximately 9S 
C. Pure clay 
per on heating due to decom 


low 


substance loses 13 


cent 


(4 
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ROYCE 
POTTERY 
KILNS 


The kilns shown in these illustrations 
are suitable for studios, schools and 
small factories. 

Details of two standard sizes are:— 


(a) Maximum Temperature 1,250 C 
Rating 12 kw. Internal Dimensions 
| ft. 2in. wide by | ft.4in. high by 
2 ft. long. 

A modification of kiln (a) suitable 
for the firing of statuettes and other 
tall ware, with storage and drying 
chamber. 

Internal Dimensions 12 in. wide by 
| ft. Zin. high by 2 ft. long. 


In addition to standard kilns we also 
manufacture batch, continuous tunnel and 
rotary hearth kilns to meet customers’ 
requirements, 





JAMES ROYCE ELECTRIC FURNACES LTD. 


Telephone 


Sir Richards Bridge, Walton-on-Thames, Surrey Waiter cet} 
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position of the clay molecule. Where 
figures in excess of this are obtained 
it indicates the presence of decom- 
posable materials in the clay in 
addition to clay substance, such as 
carbonaceous matter, sulphates, sul- 
phides, and carbonates. Carbon- 
aceous matter and clay substance 
contribute most of the loss on 
ignition. Some idea of the amount 
of loss due to clay substance 
and other substances can be ob- 
tained by calculation. Clay sub- 
stance contains approximately 14 
per cent. water which is removable 
by heating. In the case of clay (1) 
in Table 2 the clay substance is 84-3 
per cent. so that the loss on ignition 
due to water is 14 0-843 11-8 
per cent. The actual loss is 15-8 
per cent. so that 4 per cent. is due to 
what is mainly carbonaceous matter. 
From a_ practical standpoint high 
loss and high plasticity usually go 
hand in hand. A clay high in car- 
bonaceous matter will also defloc- 
culate easily for casting purposes, 
unless soluble salts interfere. 


Physical Tests 

The physical tests carried out will 
be determined to a large extent by 
the use preposed for the clay, 
whether it is required for potting, or 
for bricks or refractories. For pot- 
ting the following tests are impor- 
tant: 

(a) Fired colour. 

(b) Wet to dry 
shrinkages. 

(c) Plasticity. 

(d) Vitrification range. 

(e) Green and fired strength. 

(f) Ease or otherwise of defloccu- 
lation. 

For clays designed for the manu- 
facture of refractory materials it 
may be necessary also to determine 
the refractoriness and eventually the 
refractoriness under load of the 
product made from it. 

In carrying out a test for fired 
colour all that is necessary is to pre- 
pare a slab of the plastic clay and 


and dry to fired 


fire it to the temperature at which it 
is likely to be used. In the case of 
a ball clay this will mean firing it in 
an earthenware biscuit oven, while 
a china clay is usually fired in a 
china biscuit oven when used for 
china. The ball clay may be fairly 
vitreous when fired unless it is a 
siliceous ball clay. The colour will 
usually vary from white to a slightly 
darker colour. China clay should 


be white and the slab should exhibit 
a high porosity when fired. 


Shrinkages Important 

The shrinkages are important par- 
ticularly when the clay is to be used 
alone for making, e.g. with some 
stoneware clays. Where a compound 
body is made the shrinkages are 
determined on the body. The sim- 
plest method is to prepare slabs of 
the clay or body about 3 in. by I} 
in. by } in. thick, by pressing the 
clay into suitable moulds. Two 
marks are then scribed lightly on 
the clay about 2 in. apart and the 
distance between these measured 
before and after drying, and after 
firing. In this way the drying and 
firing shrinkages are determined. A 
knowledge of these is essential in 
making the plaster moulds required 
in shaping the plastic clay to give 
finished articles of a definite size. 

Having once made a large num- 
ber of moulds it is important to 
maintain a body of constant 
shrinkage, and if it becomes neces- 
sary for any reason to change the 
clay used this fact must be remem- 
bered, or considerable expense may 
be incurred in making new sets of 
moulds 


Knottings May Blind Lawns 


It is a good plan to determine the 
percentage of knottings in a clay 
since not only are these useless, but 
if present in undue amounts may 
lead to constant trouble in blinding 
the lawns, with the result that the 
slip overflows and may run to waste. 

The method of determination is 
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DUCTING 
SHEET METAL WORK 


FOR THE 


POTTERY 


INDUSTRY 


BY 


STEWARTS (Hantey) LTD 


PHONES : 


Pr 


NEW STREET, HANLEY 


- STOKE-ON-TRENT 5161-2 
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pretty obvious. It consists of slip- 
ping a suitable weight of the dry 
clay and passing it through a lawn 
or series of lawns similar to that 
used in the clay plant. The lawn is 
then dried and the knottings col- 
lected and weighed. 


No Reliable Test for Plasticity 

As regards plasticity there is no 
really reliable test, and the feel of 
the clay to the thumb is still the 
most widely used method. Other 
methods which are sometimes used 
for comparative purposes are the 
depth of penetration of a loaded 
needle (Vicat’s needle), and the 
length of clay column that can be 
extruded before it breaks under its 
own weight. Neither of these is 
particularly reliable. 


Strength of Unfired Clay 

The strength of the clay in the 
green state is a matter of some im- 
portance as it will influence the 
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losses in handling the ware before 
firing. Two methods are available, 
to determine the tensile strength or 
to find the modulus of rupture, or 
transverse breaking strength. 
Determinations of tensile strength 
are made on clay pieces shaped to 
resemble a figure of eight. The 
pieces are prepared by pressing the 
clay into a suitable mould. — This 
often involves straining it and gives 
wide variations in the breaking 
strengths determined. For _ this 
reason many workers now prefer to 
compare the strengths of clays by 
determining the modulus of rupture, 
which gives more consistent results. 
The test bar is made preferably by 
extruding a cylinder of clay about 4 
in. long by 4 in. diameter and allow- 
ing this to dry on a bat in a suitable 
oven. The bars are then put in a 
desiccator over a drying compound 
and left, overnight. This is impor- 
tant since the percentage of residual 
moisture in green clay bars has a 
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WWasO ad.tion 


Flow time plotted against 
weight of alkali added 


great effect on the strength For 
comparisons of different clays it ts 
important to standardise the drying 
conditions, including the time in the 


desiccator. The bar is then broken 


n a suitable machine, and the area 
of cross section noted. 

The modulus of rupture ts then 
calculated from the formula 


1d 
where P is the load required (ib.) to 
break a bar of diameter d inches 
anc | is distance in inches between 


Fig. 2 


porosity 


Percentage 
plotted 


\ 


> 
nose an Vituereation Begins 


apainst temperature 


give vitrificatio 


urve 





\ 


\ 


the supports holding the bar. For 
ball clays the value varies between 
about 400 and 1,200 Ib./sq. in. For 
china clays the value is lower at 
around 80 Ib./sq. in. These values 
are for the green clays. They are 
much higher in the fired state. 


Ease of Deflocculation 
The ease with which a clay can be 
deflocculated a matter of some 
importance if it is to be used in a 
body which to be manufactured 
into ware by casting. Some indica- 
tion of this can be obtained by add- 
ing mereasing amounts of defloccu- 
lent to a sample of the clay (e.g. ball 
clay) originally at a fixed pint, e.g 
29-5 oz./ pint. and measuring the 
limes taken for a given volume to 
flow through standard — orifice 
he flow times are then plotted 
against the weight of alkali added 
Fig. | shows typical curves of this 
type. Curve A shows a clay which 
reaches its maximum fluidity after 
low alkali addition, which has con- 
siderable latitude in fluidity over a 
range of alkali addition, while curve 
B shows a clay of much lower maxi- 
mum fluidity which is much more 
sensitive to errors 1 alkali addition 
The vitrification range of a clay or 


IS 


IS 


a 
« 
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POTTERY TOOLS of 


all 

kinds Tipped with ‘Prolite’ 

Cemented Tungsten Carbide 
are supplied by 

DORSET PRODUCTS LTD., 

Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 


CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 826: 





body is determined by firing samples 
of the clay to various temperatures 
and then determining the _ fired 
porosity by boiling in water in the 
usual way. The percentage poro- 
sity is then plotted against the tem- 
perature to give a vitrification curve 
(Fig. 2). 

The interval between the tempera- 
ture where the porosity begins to fall 
and the minimum porosity value is 
referred to as the vitrification range 
Its magnitude gives an idea of the 
likelihood of losses in firing.  Par- 
ticularly in intermittent ovens, there 
is a Wide variation of temperature in 
different parts. If the vitrification 
range is less than the variation, loss 
through may be 
experienced. 


— me ~ 
crooked, etc., 


Test for Refractoriness 
Finally 


refra 


for clays intended for use 
customary t 


[his 


tories It IS 
determine the refractoriness 


done Db vnat Is know 


deformation test \ 
cone of the plastic clay is made, 
and then rubbed down to a 
pyramid with a triangular base and 
one edge perpendicular to the base 
Its dimensions height I} in., 
sides of triangular base i in. This ts 
cemented to a refractory disc with a 
cement of 10 per china clay 
and 90 per cent. calcined alumina 
with the perpendicular edge vertical 
Seger cones to cover the expected 
temperature are put around the disc 
Phis is then heated in a furnace and 
after the temperature has reached 
1.000° C. heating is continued at 
rate of SO’ C. every 5 min. Heating 
is stopped at the first sign of fusion 
of the test piece while it is still in 
the furnace The refractoriness 1s 
then expressed in terms of the 
highest’ temperature Seger 
which has come down in the 

Other 
the Refractorine 
vhere the heat 


the initial 


dried 


are, 


cent 


CONES 


Variations 
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Transverse testing machine, with 

arrangement for testing 

materials, ceramics, wood and 

Can be fitted with tensile testing 
attachment 


Fig. 3 
compression 
plastic 
metal 


the test cone has bent from tip to 
base. (For this test the size of the 
test piece is different from the one 
described above), and the Refrac- 
toriness Safety Test in which the 
heating is stopped when the specified 
Seger cone is down and the test 
piece is subsequently examined for 
any signs of fusion. 


Under Load Test 

Since a refractory material under 
load may fail at a lower tempera- 
ture than that indicated by the 
above tests it is often necessary to 
carry out the Refractoriness under 
Load test. This is not normally 
done in the clay but on the final 
manufactured refractory article. 

Briefly the test consists of heating 
test pieces 34 in. by 2 in. by 2 in. at 
a rate of SO C. per 5 min. under a 
constant load until the specimen col- 
lapses. The load recommended by 
the Institution of Gas Engineers ts 
SO Ib./sq. in. and failure is deter- 
mined arbitrarily when the specimen 
has undergone a 10 per cent. reduc- 
tion in length as indicated by a scale 
on the side of the furnace. 

Full details of these tests are given 
in the Standard Specifications for 
Refractory Materials for Gas Works 
(1946 edition) published by the 
Institution of Gas Engineers. 





HALL & PICKLES 


WE have received from the above 
company at Hydra Steel Works, 


Sheffield, a new booklet outlining the 
products of the company and describing 
the works. It is interesting in that the 
text of the booklet is provided in English, 
French, Spanish and German. 

Under the name “Hydra,” Hall and 
Pickles market high speed steels, nickel 
chromium alloys, and small tools. In 
addition there are “Hydraloy” hard 
metal tools and “Hydrex™ stainless and 
heat resisting steels. The illustrations 
show facilities existing in the research 
laboratory and on the production side 
with the forging operations including in- 
spection Many of the uses of the 
materials are described including a range 
of special tools, cutters, mining tools, 
dies for hot extrusion of non-ferrous 
sections and so on. The application of 


“Hydrex” heat resisting steel to valves 
tor aero engines is shown. Likewise are 
mechanical seals for the oil and chemical 
industries. The application of nickel 
chromium alloys to the electrical industry 
and in the construction of wire-bound 
elements for fires and cookers are out- 
lined. The application of electric firing 
to pottery kilns as well as construction 
of furnace elements is mentioned. The 
book concludes with a list of agents in 
some forty countries of the world. 


Crypton Equipment Ltd.—We have 
received from this company at: I Vic- 
toria Street, London, S.W.1, information 
on the Crypton two rate charger for 
electric trucks handling 14 ton loads. 
The charging equipment is enclosed in a 
ventilated, floor-mounting steel cubicle 
with a control gear as a recessed panel 
with a suitable protective gear. 
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The Synthesis of Large 
Quartz Crystals 


By 


L. A. THOMAS, B.Sc., F.Inst.P. 


(Research Laboratories of The General Electric Company Limited, Wembley, England) 


"T‘HE ceramic engineer is of course 

very familiar with quartz as a raw 
material although he normally uses it 
in the form of a sand or quartzite. It 
is true that the makers of silica glass 
use rock crystal fragments of some 
size but here the primary considera- 
tion is purity: the presence of twin- 
ning and lack of crystalline homo- 
geneity being immaterial. In the 
telecommunications industry the 
quartz used in the manufacture of 
piezoelectric oscillator and __ filter 
crystals, for the control and selection 
of radio frequencies must consist of 
large single crystals of the highest per- 
fection. Natural quartz crystals of 
the desired quality are rare and in the 


Lick GLASS 


7 360° 
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POLYCRYSTALLINE 
QUARTZ LINING 
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AGUEOUS 
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(a) 


ATMOSPHERES 


past most of the quartz used for piezo- 
electric purposes has been obtained 
from Brazil. The defence programme 
and the increasing recognition of the 
unique properties of crystal oscillators 
has intensified the demand for the 
natural mineral, the price of which 
has not failed to match the increase in 
price of other scarce commodities. 
The keen interest in methods of 
synthesising large quartz crystals is 
thus an obvious consequence of pre- 
sent-day supply difficulties. 


Early Work 
During the past 100 years there 


have been many publications des- 
cribing experiments on the synthesis 
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(b) 


Comparison of the autoclave arrangements in the isothermal method (a) 


and the temperature gradient method (b) 
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of quartz. However 
these investigations 
producing crystals on a microscopic 
scale, the most important exception 
being the work of Spezia in Italy in 
the early years of the present century 
In growing quartz there are two well- 
known factors which are of funda- 
mental importance. The first ts that 
quartz is an inherently glass torming 
substance, so that, quite apart trom 
its various transformations to. other 
crystalline forms, it is not practicable 
to grow quartz crystals from a melt. 
This automatically excludes the Possi- 
bility of growing quartz either by the 
Verneuil process, used so successfully 
for the synthesis of sapphire boule. or 


the majority of 
aimed only at 


Synthetic quartz crystals grown 


D\ one of the various crucible 
methods, such as are employed in the 
growing of alkali halide crystals 
Faking into account the second ftac- 
that quartz has a negligible solu- 
bility in) aqueous” solutions under 
imbient conditions, the ap 
proach to growing quartz 1s effectively 
limited to methods of hydrothermal 
synthesis in which growth takes place 
an aqueous solution under high 
tempera 


" 
normal 


trom 
and at an elevated 


pressure 


Spezia 


] { ] . 
Steel iUtTOCTAVE 


appreciating this, employed 


containing 


tion of sodium 


content Vas 


the autoclave a seed crystal was 
placed. A small addition of common 
salt was made to the solution to act 
as a mineraliser, that is, a material 
which promotes good quality crystal 
growth. The temperatures measured 
externally at the top and bottom otf 
the autoclave were about 320° C. and 
OS” ¢ respectively, although — the 
temperature difference inside the auto- 
clave was certainly much less’ than 
these measurements indicate especially 
as a copper liner was used. Using as 
seed a natural crystal a few millimetres 
long trom which the pyramid 
had been cut off, after several months 
growth had occurred the pyramid 
ends were again developed and slight 


ends 


by the temperature gradient method 


growth had occurred on the prisi 


faces 


The Isothermal Method 

successtul modern 
methods have their origin in Spezia s 
“temperature gradient” method, 
though the changes and improvements 
have been very substantial. But dur- 
ing the recent war, before the present 
methods into being, anothe 
method of considerable tundament 
importance discovered indepen 
dently by Professor Nacken in Ger 
many and the author’s collaborato 
Drs. W. A Nora Wooster in tl 
country that 


ditions, Sas 


The most 


came 


Was 


ound 


hvdrother 


nospher 


t 
Shc 


t 





of z-quartz and accordingly they used 
this as the basis of an “isothermal” 
process for growing quartz, the experi- 
mental arrangement of which is shown 
in Fig. l(a). The steel autoclave has 
a nominal capacity of 500 ml. and a 
bore of 5 cm. diameter. The seatings 
on the body and the lid of the auto- 
clave are ground to conical surfaces 
so that with the spherically ground 
surfaces of the lens ring a line seal is 
formed when the lid is bolted down 

An aqueous solution of sodium 
metasilicate containing a suitable 
mineraliser is employed, the autoclave 
being filled to such an extent that at 
the working temperature a pressure of 
the order 1,000 atmospheres _ is 
developed by thermal compression of 
the liquid. The seed crystal is usually 
a plate cut parallel to a rhombohedral 
face from a natural quartz crystal and 
the source of silica is a rod of trans- 
parent silica glass (the translucent 
variety is unsatisfactory because of 
rapid devitrification) Commencing 
with a new autoclave, in the first tew 
growth cycles a lining of polycrystal- 
line quartz forms on the autoclave 
walls. 

When this 
lished the 
obtained. 
on to the 


lining has been estab- 
best growth is normally 
As quartz crystallises out 
crystal fresh © silica 
passes into solution from the more 
soluble silica glass. In this way a 
laver of synthetic quartz correspond 
ing to a total thickness increase of 
rather under a millimetre may be ob- 
tained in a growth cycle of I8 hours 
duration. To obtain a thickness ot 
svnthetic quartz sufficient for an ap 
its piezoelectric properties 
five layers must be 
successive daily growth 


seed 


praisal of 
some four Ol 
deposited in 


cvcles 


Longer Growth Cycles 

asked why longer 

possible with 
isothermal 

simple 


silica 


It may well be 
growth cvcles are not 
Nacken Wooster 
method. and the 
enough It larger 
iss are used in order to prolong the 


the silica glass devitrifies 


answel IS 
charges of 
In. most of 
comparatively early stage and on 
eccount of the low solubility of the 
devitrification products 
onger available to replenish the solu 
on Fhere are possibilities of over 
this difficulty, but it is 


silica is no 


coming also 
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obtain consistent 
isothermal method 
probably because of the high super- 
Saturation conditions which — the 
method entails. Investigations started 
during and after the war, both here 
and in the United States, thus turned 
from the isothermal method to a re- 
examination of the Spezia process 
The which have — been 
evolved as was said above, represent 
very marked departures trom the 
Spezia method but a_ temperature 
gradient is still employed and_ the 
source materials are still crystalline, as 
opposed to vitreous silica 


rather difficult to 
results with the 


processes 


The Temperature Gradient Method 


Using a temperature — gradient 
method we are successfully growing 
at Wembley, crystals of quartz weigh- 
ing up to 100 grams, the work being 
carried out for the Ministry of Supply 
under the auspices of the Inter-Service 
Radio Components’ Research and 
Development Committee. In this 
method, which is illustrated in Fig 
l(b), the autoclave used is of construc- 
tion and capacity similar to that in the 
isothermal method. It is charged with 
an aqueous solution of sodium. car- 
bonate so as to yield a_ pressure 
between 1,000 and 2,000 atmospheres 
at the working temperature. Quartz 
seed crystals are suspended on fine 
platinum wires in the upper part of 
the autoclave while a quantity ot 
crushed quartz of a cheap variety 1s 
placed in the bottom The furnace 
arrangement is such that the tempera 
ture near the base of the autoclave ts 
400° C. and there is a temperature fall 
to 360° ¢ at the top When the 
operating conditions have been estab 
lished the solution in the cooler zone 
surrounding the seeds is super 
saturated with respect to and 
thus quartz crystallises out on the 
seed crystals The crushed quartz in 
the hotter zone at the bottom of the 
autoclave dissolves slowly so as to 
maintain a substantially 
degree Of supersaturation 
Phe rate of deposition of quartz is 
tbout O'S mm./ dav on each face, that 


silic i 


constant 


is a month's growth on a 3 cm. by 

cm. square seed crystal corresponds t 
a total thickness 
cm. and a weight 
70 gm An interesting 
our method is that the 


increase Of about 


increase of abou 
feature ) 


seeds ar 
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parallel to (OOO1), the plane normal 
to the optic axis in quartz, and the 
growth thus builds up primarily on 
this face although it is not a natural 
form face. The face is irregular in 
consequence but as growth proceeds 
the irregularities fill) in and clear 
pyramidal terminations develop 
Normally the outlines of the original 
seed crystal are quite invisible and the 
only evidence of its existence is pro- 
vided by the support wires which are 
trapped in the crystal. These features 
in the photographs ot 
crystals shown in 


seen 
quartz 


can be 
svnthetic 
Fig 

A comparison of some of the physi- 
cal properties of the new synthetic 
crystal, and of natural quartz has re- 
vealed no difference adverse to the syn- 
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thetic material. In fact, in addition to 
the complete absence of twinning from 
the synthetic crystals, they are on the 
whole more pertect than the best 
Brazilian quartz. Piezoelectric oscil- 
lator units have been cut from syn- 
thetic quartz and found to behave in 
the same way as comparison units 
fabricated from the natural mineral 
The conclusion is that, subject to 
future findings, a method has_ been 
developed of growing quartz which 
has all the virtues and fewer of the 
failings of naturally occurring rock 
crystal. 
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Association 


STOKE AND HANLEY BRANCH 


MEETING of the above branch 
. was held in Hanley Town Hall 
on Monday, 16th July with Mr. Sed- 
don in the chair. 

Mr. F. Timmins, general secretary, 
presented the minutes of the last 
Executive Committee meeting, and 
reported with regret the death of three 
members—Mr. H. Pimlott, Mr. T. 
Boden, and Mr. F. L. Gordon. 

Mr. Timmins reported that arrange- 
ments had been made for five out of 
the six lectures to be given during the 
coming season, The lectures will 
open at a high level with Mr. A. } 
Hewitt, managing director of W. T. 
Copeland and Sons Ltd., speaking on 
Works Planning, extensions and 
developments on 3rd September. Dr. 
W. F. Coxon, who is the Editor o! 
CERAMICS is to give a talk on “Science, 
Industry and Politics” which is ex- 
pected to be both interesting and pro- 
voking. The date of this talk is Ist 
October. On Sth November. Mr. 
Stanley Hind, who is an acknowledged 
expert on many branches of potting 
and particularily regarding “firing.” 
is to speak to the Association about 
continuous firing. Colonel Norman 
Elliott, the managing director of 


Samuel Radford Ltd., is to speak on 
7th January. The title of his talk is 
to be announced later, but whatever 
subject he chooses, an informative 
evening can be expected. 

Mr. Cuthbert Bailey, chairman of 
Doulton and Co. Ltd., and an old and 
respected friend of the Association, is 
to give a talk on 4th February. This 
talk will be in the nature of a round 
ing off of the two previous talks he 
has already given to the Association, 
and the complete triology should be 
of lasting value and of the greatest 
importance to the industry. 

The meeting concluded with a 
“Question Box.” Amongst the ques- 
tions dealt with were the following: 

The body colour of a cream 
coloured earthenware often becomes 
darker after it is fired in the glost 
oven for a second time. What is the 
cause and cure? The general opinion 
was that this was caused by a ball 
clay in the body, probably with a high 
iron content, and the approach was to 
check individual clays used for colour 
change after two glost fires and sub- 
stitute a more stable clay for the one 
causing the trouble. 


(Continued on page 33i.) 
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A pat containing cones whose softening temperatures are accurately known, 


as well as cones of “unknown” 


der, which is then raised into the tubular furnace above. 


materials, is placed on the refractory cylin- 


The pyrometric 


cone equivalent (PCE) of an unknown is then the same as that of the 
standard cone, which softens at the same temperature 


Notes on High-Temperature 


Concretes 


OUR AMERICAN CORRESPONDENT 


EFRACTORY castables, heat- 
resistant concretes made of a 
refractory aggregate bonded together 
with a high alumina hydraulic 
cement, are being _ increasingly 
utilised in a variety of applications 
over a wide range of temperature. 
Typical installations range from the 
combustion chambers of oil-burning 
domestic furnaces to the huge heat- 
treating furnaces in_ steel plants. 
With the recent introduction of a 
more refractory bonding cement for 
this material, its field of usefulness 
may be expected to increase still 
further. 
To meet the need for comprehen- 
sive data on the preparation and 
proper use of castable refractories, 


R. A. Heindl and Z. A. Post of the 
U.S. National Bureau of Standards 
are conducting an extensive investi- 
gation of their properties. Results 
thus far obtained should be of 
interest to manufacturers of refrac- 
tory materials as well as_ those 
industries which use these materials 
in furnace construction. 

Refractory castables usually em- 
ploy crushed and sized fire clay 
brick grog as the aggregate. How- 
ever, other aggregates have been 
used in limited quantities; among 
these are trap rock, blast furnace 
slag, topaz, bloated clay, chrome ore, 
and vermiculite. The bonding 
cement is primarily a calcium alumi- 
nate, rather than a combination of 
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AIRING TREATMENT 


Effect of different types of curing treat- 
ments on the compressive strengths of 
refractory castables. for mixture of fire- 
clay brick aggregate with proportions of 
cement ranging from 10 to 30 per cent 


Portland 
high early 
resistance to 
The initial 


silicates as in 
cement. It thus has 
strength and = greater 
high temperatures. 


calcium 


strength is developed because of the 
setting of the water cement mixture: 
but if the castable is used at high 
temperatures, its 


ultimate strength 
will be due to fusion of the cement 
into a ceramic bond. 

In the Bureau’s investigation, two 
different cements. one domestic and 
one imported, have been used. While 
the domestic cement was the more 
heat-resistant, the imported product 
had greater final strength as well as 
a more rapid increase in- strength 
during the initial setting. Two dif- 
ferent aggregates, crushed calcined 
flint clay and crushed fire clay brick, 
combined in turn with each 
The bulk densities of a 


were 


cement 


elaps 
between mixing 


moulding on tt 


t of time 


rt 


compressive 

f refractory cast 

es cured for 24 

hours at 95 per cent 
umidity 


streng 


great number of such’ mixtures 
having different size distributions of 
aggregates were systematically deter- 
mined, and the data were used to 
select the range of particle size giving 
maximum density of the mixture 
without loss of aggregate 
in the crushing process. 

The pyrometric cone equivalent 
(P.C.E.), an index of refractoriness. 
was 14 for the domestic cement, 10 
for the imported cement, 32-33 for 
the fire clay brick, and 34-35 for the 
flint clay. Under the conditions of 
the Bureau’s experiments, these 
values corresponded approximately 
to softening temperatures of 1,400°, 
1,305°, 1,723°, and 1,773° C. respec- 
tively. When 10 per cent. of either 
cement was mixed with the aggre- 
gates, no differences in the P.C.E 
values of the mixtures were apparent 
regardless of the large difference in 
the heat-resistance of the two 
cements. However, when the per- 
centage of cement in the mix was 
increased to 15 per cent., a difference 
in refractoriness materialised — in 
favour of the domestic cement. At 
this point there was a large decrease 
in the refractoriness of the fire clay 
brick mixtures, although the heat- 
resistance of the flint clay mixtures 
did not drop sharply until the cement 
had been increased to 25 per cent 
When the proportion of cement 
reached 30 per cent., neither the 
source of the cement nor the type of 
the aggregate had much effect on 
refractoriness. 

Phe temperature of the water used 
in mixing the castables was found t 


excessive 





CERAMECS 





PWRORE UERS 











SPEEDY ACCURATE 


SERVICE 


ALL TYPES OF HEAT-MEASURING 
INSTRUMENTS SUPPLIED— 
REPAIRED AND CALIBRATED BY 
SKILLED ENGINEERS— 


mal ms be Ld 


SHEFFIELD 4 


TEL-26581-2-3 


MINIATURE AND MULTI-POINT INDI- 
CATORS — INDICATING PYROMETERS 
AND CONTROLLERS—STANDARD TYPES 
OF THERMO-COUPLE WIRES—COMPLETE 
THERMO-COUPLES (in Refractory or Heat- 
resisting Alloy Sheaths)—COMPENSATING 
CABLE (Braided: Asbestos: Rubber Covered) 


40 YRS.’ EXPERIENCE IN TEMPERATURE MEASUREMENT & CONTROL 











have some effect on the final strength, 
especially if much time elapsed 
between mixing and pouring or 
moulding. For example, if the tem- 
perature of the mixing water was 
SC. (41° F.) and the mixed batch 
was maintained at 5 C., there was 
no decrease in strength even though 
the batch remained unmoulded for 
as long as 48 minutes. On the other 
hand, when the temperature of the 
mixing water was 35° C. (95° F.) 
and the castable was kept at that 
temperature without moulding until 
48 minutes had elapsed, the strength 
was but one-third that of the batch 
treated at 5° C. 

As a result of these preliminary 
investigations, a method for prepar- 
ing test specimens was adopted. The 
ingredients were blended by a pro- 
cedure consisting of | minute of dry 
mixing, the addition of water at 
1S’ C., and 2 minutes of wet mixing. 


r 8 9 
CEMENT T WATER RATIO 


Effect of quantity of mixing water on 
the compressive strength of refractory 
castables, for a mixture containing 25 
per cent. domestic high-alumina cement 
and 75 per cent. fire-clay brick aggregate 


The mix was then moulded into 
cubes containing 10 to 30 per cent. 
of cement and was cured at 95 per 
cent. humidity and 21° C. (70° F.). 
In studies of mixes ranging from 
those almost too dry to mould to 
those too wet to mould, the cement- 
to-water ratio had a marked effect 
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on compressive strength. In addition 
to being comparatively easy to mix 
and mould, batches made with a 
ratio between 1:70 and 1-80 were 
found to have almost peak strength 
both before and after heating at 
110°) C. (230° F.). Little compres- 
sive strength was gained by curing 
more than 24 hours. However, it 
should be remembered that the 
curing was carried out in a highly 
humid atmosphere. 

When the proportion of domestic 
cement was increased from 10 to 30 
per cent., the compressive strength 
after 24 hours of curing increased by 
amounts ranging from about 1,000 
Ib./in. to over 7,000 Ib./in. For 
the imported cement the values were 
appreciably greater. After heating 
at 110° C., the compressive strength 


decreased markedly but in = most 
cases was still ample for furnace 
installations. The transverse strength 
usually ranged from approximately 
10 per cent. to IS per cent. of the 
compressive strength while the ten- 
sile strength was about 10 per cent. 
of the compressive strength. The 
transverse strength, however, showed 
little or no change due to heating at 
110° C. for 24 hours, in contrast to 
the large decreases in compressive 
strength. In general, it was con- 
cluded that higher percentages of 
cement are desirable in furnace in- 
stallations where temperatures are 
insufficient to form a ceramic bond. 
On the other hand, where tempera- 
tures are high enough for bonding, 
smaller = proportions of cement 
may prove satisfactory. 


Refractories Research 


= R the heading, refractories, 

the report of the director of The 
Gas Research Board for the Year 
1950, contarned in Communication 
GRB 60, says: 

Research on retractories and retrac- 
tory insulating materials has continued 
to be carried out for the Board by the 
British Ceramic Research Association: 
the research projects have been ar- 
ranged and supervised by the Refrac- 
tory Materials Joint Committee 

During 1950, as in 1949, priority 
has been given to studies of the dur- 
ability of refractories in the carbonis- 
ing industry and to the investigation 
of refractory insulating materials. 


Properties of Refractory Bricks 

The investigations during 1950 fol- 
lowed five main lines: (i) the be- 
haviour of refractory materials in car- 
bonising plant, (11) the laboratory 
study of flaking phenomena, (111) the 
behaviour of refractory materials 
under stress at high temperature, (iv) 
the study of the clay-quartz system, 
and (v) the significance of the colour 
of fired clay bodies. 


(i) Behaviour of Refractory 


Materials in Carbonising Plants. Dur- 
ing the past year a second tempera- 
ture survey has been carried out on a 


corner retort of a newly built setting. 


Temperature records were taken at 
positions 3 ft. and 9 ft. from the top 
of the retort. At the 3 ft. level ther- 
mocouples were inserted only at the 
end of the minor axis of the retort 
but at the 9 ft. level thermocouples 
were inserted at the ends of minor and 
major axes. In each of these three 
positions there were two couples, one 
terminating § in. behind the carbonis- 
ing face and the second { in. from the 
flue face. Continuous temperature 
records were obtained with all six 
couples from 6 days after lighting 
slow fires in the producers, until the 
completion of 53 months of gasmak- 
ing, the survey finally being ter- 
minated by the breakage of the 
couples in the sheaths. The tempera- 
ture records thus obtained have been 
fully discussed in the 4lIst Report 
(GRB 58). 

The movement survey on the set- 
ting of intermittent vertical retorts 
built in September, 1945, is continu- 
ing and the eleventh survey was made 


Is 





in May, 1950. Between surveys ten 
and eleven there has been a_ pro- 
nounced tendency for both the produ- 
cer side wall and the non-producer 
side wall to move outwards at a level 
corresponding to halfway up the 
retort, whereas very little lateral 
movement occurred either at the top 
or bottom. It is expected that these 
retorts will be dismantled in 1951. 

Investigations relating to French 
silica bricks are still continuing. Panels 
of French silica bricks and_ silica 
bricks made from a South African 
quartzite rock, together with British 
products, are being compared in the 
flaking zones of a number of gas 
retorts at three different installations. 
These panels have now been in service 
for some 15 months and have been 
inspected on three occasions, but so 
far no differences can be observed 
among them. 

The procedure has continued of in- 
vestigating unusual features at various 
gas installations and in 1950 a num- 
ber of visits were made and retorts 
examined. 

(ii) Laboratory Studies of Flaking 
Phenomena. Attention has again 
been focused on the behaviour of 
silica bricks during impregnation with 
carbon. An apparatus has been 
designed in which continuous 
changes in length of a specimen can 
be measured while carbon is_ being 
deposited on the surface and in the 
pores. 

When the temperature during depo- 
sition is fluctuating over the range 
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the specimen shows a 
growth during 
On burning out 


800° -1,000° C. 
small but significant 
carbon deposition. 
the carbon some contraction of the 
specimen takes place, although the 
original length is not recovered. On 
redepositing more carbon, expansion 
again begins immediately. It. how- 
ever, carbon is deposited at a constant 
temperature of 910° C. the specimen 
shows a slight contraction during the 
carbon deposition. A possible explana- 
tion of these observations has been put 
forward in the 4lst Report (GRB 58). 

Other investigations have been con- 
cerned with the examination of a 
number of rocks used in silica’ brick 
manufacture. Attention has been 
paid to the behaviour of these rocks 
on firing to different temperatures 
and there appears to be no obvious 
relation between crystal size and 
increase in porosity during firing. 

(iil) The Behaviour of Refractory 
Materials Under Stress. The modulus 
of rigidity in torsion of a silica spect- 
men has now been investigated at tem- 
peratures up to 1,400° C. and the pro- 
cedure its being repeated with a 
siliceous specimen. Whereas _ the 
minimum strength for the silica speci- 
men occurred at 200° C., with the 
siliceous test-piece the temperatures of 
minimum strength were 120° C. and 
170° ¢ 

(iv) The Study of the Clay-Quartz 
Svstem. This investigation has con- 
tinued under Professor Roberts at 
Leeds University and concerns the 
conversion of quartz under the tn- 
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fluence of various mineralisers at tem- 
peratures of 1,250° C., 1,350° C. and 
1,450° (¢ It has been shown that a 
large ion, e.g. potassium, promotes the 
tridymite structure while smaller ions 
such as magnesium and calcium tend 
to form cristobalite and the implica- 
tion is that the metal ions form an 
integral part of the structure. This 
work is now being extended to quartz 
of various grain sizes 


(v) The Colour of Fired Clays. The 


investigation on the colour of fired 
clay is now nearing completion. Dur- 
ing the past year attention has been 
turned to the effect of the atmosphere 
on the colour of china clay—ferric 
oxide mixtures. Such specimens have 
been heated to various temperatures 
in nitrogen, moist air and sulphur 
dioxide. These heatings were usually 
followed by a_ second heating ip 
oxygen at temperatures between 
100" C. and 1,300" (C. 





THE MEADER PUMP 


“asks for more.” It has all 
Oliver but with a 
stomach! Here the simile ends 
with a twist by reference to the new 
Meader pump which has the stamina to 
deal with “thick mud and clays.” 

This is one of the claims made for the 
pump after a demonstration model. 
having a capacity of 120 tons a day, had 
been shown at the works of the makers 
Henry Balfour and Co. Ltd., the well- 
known Scottish engineers. It combines 
a triple cylinder action giving three 
successive power strokes for a continuous 
flow The method employed of forcing 
the cylinder into the material eliminates 
the need for inlet and outlet valves. It 
gives a greater. pay load, making for 
mechanical simplicity, a “sludge” tight 
operation and consequent cleanliness. A 
production variable to suit) customer's 
requirements is to be a feature of the 
company’s service, allowing a range of 
7-100 tons per hour for material of 
specific gravity 3 

Future experimental work will be the 
passage of heavy residues a distance of 


miles 


6 he one 
the temerity of 
stronger 


The Meader pump, 

manufactured by 

Henry Balfour and 
Co. Ltd 


Meader pump delivering a bauxite resi- 


water 


30-40 per 
content 


due of only cent 
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CERAMIC COATINGS FOR 
METALS 


Offer Protection at High Operating Temperatures 


HE lack of materials with the 

required properties for operat- 
ing temperatures in excess of 1,800 
F. has been a restrictive influence in 
the development of modern ram- 
jets, pulse-jets, turbo-jets, and 
rockets. The availability of 
materials suitable for use at higher 
temperatures than those in current 
use would effectively lessen design 
problems, making possible, for ex- 
ample increased specific power in 
turbo engines. Because the require- 
ments of stress and temperature for 
such increased performance are be- 


yond the potentialities of the cur- 
rently used high-temperature alloys, 
scientific investigations have been 
directed toward the development 
of ceramic coatings for the metals 
having very high melting points, in 
order to protect them against oxida- 
tion at high operating temperatures. 
Preliminary results indicate that 
molybdenum with a _— specially 
designed ceramic coating offers a 
promising combination for very high 
temperature service. 

Most of the usual heat-resistant 
alloys begin to melt when heated 





These specimens, photographed after high-temperature flame tests, demonstrate the 
protection afforded molybdenum by the presence of a ceramic coating. Specimens 
B, C and D, which are protected with a high zirconium-oxide coating approximately 
0033 in. thick, have been treated 30 min. at surface temperature of 2.600 F., 
3,000° F. and 3,400° F. respectively. Specimen A, which is uncoated and 0040 in 
thick, developed a hole in three minutes under the same flame adjustment as that 
applied to D, while all coated specimens showed no decrease in metal thickness after 
the respective treatments 
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Simulated service tests have demonstrated the high-temperature protective value of 
ceramic-coated molybdenum when used as Pitot tubes for recording pressures in the 


3,000 F. blast of a ram-jet engine 


The 10 in 


tube on the right is uncoated, while 


that on the left has been ceramic coated except for | in. at the end not heated in 


service 


A considerable number of tubes so coated gave satisfactory operation for 


the short service life required 


within the temperature range 2.400 - 
2.600 KF. ~Of the metals whose 
melting points greatly exceed this 
temperature range, only such scarce 
metals as platinum and_ iridium, 
melting at 3,180° F. and 4,260” F. 
respectively, have sufficient resist- 
ance to oxidation at high tempera- 
tures to be used without protection. 
Aside from the question of physical 
properties, the cost of these metals 
and the limited supply make their 
use on a large scale prohibitive. 
Other metals that have high melt- 
ing points, but lack adequate 
resistance to oxidation, include 
titanium (3,270° F.), thorium (3,350 
F.), zirconium (3.450° F.), boron 
(4.150° F.), molybdenum (4,750° F.). 
tantalum (5,160 F.) and tungsten 
(6,100 F.). The iast three are of 
especial interest from the standpoint 
of potential applications in- very 
high temperature service. From a 
practical viewpoint, however. only 
molybdenum is available in’ very 
substantial quantities, there being 


comparatively large ore deposits in 


the United States. The preliminary 
work on the development of a pro- 
lective coating that would permit 
metals of this type to be used 
at high temperature in oxygen- 
bearing atmospheres was therefore 
done with molybdenum. 


Application of Coating 

The ceramic coatings developed 
to provide this protection to molyb- 
denum are applied in the form of 
water suspensions or “slips” to 
cleaned specimens of molybdenum 
by either dipping or spraying. After 
drying, the pieces are fired at a 
temperature of 2,150° F. in oxygen 
free atmospheres. The furnace is 
the only special equipment needed 
beyond that normally used in apply- 
ing ceramic coatings. 

A number of coatings were pre- 
pared. Some of these were out- 
standing in resistance to thermal 
shock while others had good resist- 
ance to high temperatures. One of 





the better coatings, N-13-33, con- 
sisted of (1) a base coat of a low- 
expansion frit with 20° per cent. 
zirconia added, (2) a cover coat con- 
taining 95 per cent. zirconia and (3) 
a seal coat consisting of a thin ap- 
plication of the same composition as 
the base coat. 


Tests Undertaken 

Coated specimens were subjected 
to several significant performance 
tests during investigations. These 
included heating in a gas-oxygen 
flame, heating at constant tempera- 
ture in an air atmosphere, and ser- 
vice testing in the blast of ram-jet 
engines. 

The results of these various tests 
indicate that the oxidation of the 
molybdenum was greatly retarded by 
the best of the ceramic coatings 
tried. In an air atmosphere at 
1.650 F. unprotected molybdenum 
sheet was found to decrease 0-02 in. 
in thickness in one-half hr. There 
was no. decrease, however, for 
ceramic-coated molybdenum heated 
for 70 hr. under the same condi- 
tions. 

At a gas temperature approxi- 
mating 3,500 F., giving a surface 
temperature on the specimen of 
2.600° F. or more, only short-time 
protection of the molybdenum was 


CERAMICS 
attained. The oxidation rate at 
these high temperatures was found, 
however, to be sufficiently retarded 
by the presence of the ceramic coat- 
ing to make the use of coated 
molybdenum feasible for special 
high temperature applications in 
Which — prolonged is not 
required. 


service 


Applications 

An immediate application — of 
these ceramic coatings is the pro- 
tection of molybdenum Pitot tubes 
which are built into the nozzle end 
of ram-jet engines used for pilotless 
aircraft. These tubes, which are 
subjected to a gas temperature of 
about 3,000" F., are expendable and 
need not last over 5 min. A simu- 
lated service test of a ceramic 
coated tube indicated a life in excess 
of 45 min. 

The need remains for coatings 
which will have greater durability 
and which can therefore be used for 
high temperature applications where 
longer service _ life required. 
However, in addition to Pitot tubes, 
other examples of equipment in 
which even short-time protection 
can be valuable include coated 
thermocouples and resistance ther 
mometers made of high melting- 
point metals. 


IS 


WORLD’S LARGEST GLASS PIPELINE 


more than 18 months’ re- 
4 AXsearch and development, Quickfit 
and Quartz Ltd., manufacturers — of 
laboratory and industrial chemical glass- 
ware, of Stone, Staffordshire, and King’s 
Norton, Birmingham, have put into pro- 
duction a glass pipeline 18 in. in dia. 
This is claimed to be the world’s largest 
glass pipeline in quantity production. 

The Quickfit and Quartz pipeline, 
made in sections, is especially suitable 
for production of drugs and fine chemi- 
cals, and will substantially increase the 
scope of glass chemical plant in these 
industries. 

Mr. Brian H. Turpin, Quickfit) and 
Quartz technical and sales director, said; 
“The difficulty of producing a glass pipe 
of so large a diameter was initially in the 
production of the pipe flange. 


FIER 


pressed 


4 


2 
4 


and later in joining the very thick pres 
sing to the main body However, we 
have developed the application of glass 
to chemical plant to such an extent that 
We can now handle pipelines of 
this considerable diameter.” 

Mr. Turpin added that the new 
pipeline is particularly suitable 
hydrochloric acid absorption 

A new factory is to be built 
Staffs, by the company 

Mr. Arthur Cochrane, assistant manag 
ing director, that the new factory 
has been made necessary by an increased 
export programme 

The new factory will produce chemical 
plant, including the glass pipeline men 
tioned above, together with new anneal 
ing furnaces and specialised equipment 
at present being designed 


safely 
18 in 
for 
towers 


at Stone 


said 
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Some Physical Properties of 
Eight Refractory Oxides 


and Carbides 


N investigation of eight hot- 

pressed refractory oxides and 
carbides for possible gas-turbine ap- 
plication was undertaken. Phe 
properties, short-time tensile strength 
at elevated temperatures, thermal- 
shock resistance, coefficient of linear 
expansion, and density, were deter- 
mined, The compositions of the 
ceramics included beryllium oxide, 
magnesium oxide, stabilised zirconia, 
zircon, boron carbide, &S per cent. 
silicon carbide plus 15 per 
boron carbide, titanium carbide, 
and zirconium carbide. The short- 
time tensile strengths of — these 
ceramics were determined at 1.800 
and 2.200 F. Resistance to thermal 
shock was determined by rapid 
cooling in air to room temperature 
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Beryllium oxide 3 
Magnesium oxide 
Titanium carbide 
Zirconium carbide 
Boron carbide 
85 per cent 
15 per cent 
Zircon 
Stabilised zirconia 


3 
4 
. 
silicon carbide 

boron carbide 

4 
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Calculated trom crystal-structure da 
Crystals, American Chemical Society Mo 
Inc.. New York, 1931. 497 pp 

Determined experimentally 
Hoard, “Crystal Structure of 
2145-19, 1943 
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trom a single crystal 


2,000), 2,200°. and 
2.400) F. The thermal-expansion 
gharacteristics of these materials 
were studied from room temperature 
to 1, 100° F. 

Zirconium carbide was the strong- 
est material at) 2,200) F. with a 
maximum short-time tensile strength 
of 15,850 Ib. per sq. in.: however, it 
exhibited extremely poor resistance 
to oxidation. Boron carbide had a 
short-ume tensile strength of 22,550 
Ib. per sq. in. at 1.8000 F.. and was 
the strongest material at this tem- 
perature. Boron carbide also had 


from 1.800 , 


very poor resistance to oxidation and 


was among the worst compositions 
investigated in its ability to resist 
fracture by thermal shock. The 
evaluation of strength of boron car- 
bide at 2.200 F. was unsuccessful 
because it fluxed with the grips. 
Titanium carbide had the best resis- 
tance thermal shock, and had 
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Taste 4. ReLATIVE THERMAI 
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SHOCK RESISTANCE OF EIGHT 


Hor-PRESSED CERAMICS 


Composition 


Titanium carbide 
silicon carbide. 

boron carbide 
85 silicon carbide, 

15 boron carbide 
Beryllium oxide 
Zirconium carbide 
Zircon 


RS 


15 


Boron carbide 


Magnesium oxide 2 
Stabilised zirconia 0 


0 


Excessive oxidation, 


TaBLe 5S. COEFFICIENT OF LINEAR Exp 


Material 


Titanium carbide 
Zirconium carbide 
Boron carbide 

85 silicon carbide, 
Magnesium oxide 
Stabilised zirconia 
Zircon 


Ba boron carbide 


strengths of 15,850 Ib. per sq. in. at 
1,.800° F. and 9,400 Ib. per sq. in. at 
2,200° F, It was the most promising 
of the eight compositions investi- 
gated. Hot-pressing of these eight 
highly refractory bodies indicated 
that a density of at least 93 per cent. 
of theoretical density could be 
obtained by this fabrication method. 





GENERAL REFRACTORIES 
LTD. 


WE have received from General 

Refractories Ltd., Genefax House, 
Sheffield 10, details of their ““Amberlite” 
insulating bricks and their “Amberex”™ 
slab insulation. 

The former is manufactured as "87" a 
standard grade insulating brick satisfac- 
tory up to 900° C. “43° is a solid 
grade brick used for sub-hearth, founda- 
tion insulation and for flues and chim- 
neys up to 900° C, 

Amberlite “12” is used as a “back up” 


ANSION Ot 


Number of cycles hefore failure 


2,000° F. 2.900° F 2.400° F. 
14 


Z1 


sample fell out of holder 


SEVEN Hot-PRESSED CERAMICS 


Coefficient Temp. range 
(10 F.) CF 

1100 
1000 
1100 
1100 
1000 
1100 
1100 


NMhahAMIIwpL 


for high temperature furnaces up to 
12007 .C. 

“$O"° is an insulating firebrick for use 
in annealing furnaces, kilns, etc.. using 
gas. oil or solid fuel firing operating 
satisfactorily up to 1,250° C. 

The leaflet on “Amberlite” gives its 
thermal characteristics with some notes 
on the various “Amberlite’ mortars and 
cements. “Amberex” numbers 1, 2 and 
3 are slab insulations operating up to 
1.000° C., 885° C. and 330° C. respec- 
tively. Physical and thermal data are 
also given. On the same leaflet is des- 
cribed Amberex Plastic Insulation. This 
is available in numbers 1, 2 and 3 as a 
dry powder for boiler, high pressure 
steam main and arch insulation. “Am- 
berex” hard setting composition is avail- 
able as a finishing coat for the plastic 
insulation. Thermal and physical data 
for these latter two products also 
given, 


are 


H. Streets.—Richard Sutcliffe Ltd. 
Universal Works, Horbury, Wakefield, 
announce that Mr. H. Streets. formerly 
chief technical engineer, has been 
appointed technical director 
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CERAMICS 


Hand Moulding Zirconia and 
Alumina Shapes 


by 


L. E. MONG and J. J. DONOGHUE* 


HE purpose of the present study 

was to prepare, by hand mould- 
ing. zirconia and alumina shapes 
having good spalling resistance as 
well as high refractoriness. <A 
moderately porous coarse-grained 
texture and adequate bonding were 
therefore required. The use of a 
bonding material which was con- 
verted into the refractory during 
firing made it possible to meet these 
requirements. 


Method of Preparation 

(1) All the granular material was 
preshrunk, by calcining at least 50 
C. above the operating temperature. 
to avoid shrinkage in use: (2) the 
proportions of grain-size fractions 
which gave the greatest density for 
the fractional mixtures were selected 
to develop strength; (3) one fraction 
of the granular material was finely 
ground to improve workability of 
the batch and also to increase the 
strength of the fired material: (4) all 
the granular material was washed 
with hydrochloric acid solution to 
remove contaminations; and (5) the 
granular material was plasticised 
and bonded by adding a compound 
that decomposed during firing to 
form the oxide. 


Preparation of the Granular 
Material 
Coarse Grain 
The sizing of the coarse grain was 
varied with the size of the refractory 
shape. For example, for articles 


* National Bureau Standards. Washington. U.S.A 





328 


1} in. thick grain that passed a No 
4 sieve was used, whereas for sec- 
tions 2 in. thick, grog that passed a 
No. 40 sieve was used. 


Fine Grain 

The necessary fineness for this 
grain was obtained by grinding 34 Ib. 
of material that had passed a No. 10 
sieve, for 45 hr. at 60 r.p.m. in a 
steel laboratory rod mill 7 in. in dia. 
by 74 in. long. The mill contained 
four rods 1,}, in. in dia. and five 
rods {; In. in dia., all rods being 7! 
in. long. It was found that at least 
40 per cent. of the milled product 
had to be 10 microns or less in size 
to furnish adequate strength in the 
fired product. The workability of 
the batch and the strength after fir- 
ing increased with the fineness of the 
material. 


Grain Size Distribution 

For each body the problem of 
grain-size distribution was simpli- 
fied by the use of only two size frac- 
tions.' Trial batches, in which the 
proportion of coarse and fine frac- 
tions was varied, were packed in a 
glass graduate by rapping it 100 
times. The resultant density and 
the percentage of fine grain were 
plotted. From the graph, the per- 
centage of fine material for the 
greatest density for these trial 
batches was read. The percentages 
may vary for different lots of 
material because they are dependent 
on properties such as the shape and 
size of the grain. 





Washing 

Iron introduced into the batch 
during crushing and grinding can 
be partially removed by employing 
magnetic methods, but washing with 
5 N hydrochloric acid solution at 
room temperature is more effective 
and may be repeated if necessary. 
Consequently the latter method was 
used. After the acid treatment the 
batches were washed three times 
with water and then dried at 1!0° C. 
in a large porcelain evaporating 
dish. 


Preparation of Zirconia Shapes 
Grain Sizing 

A coarse-grained body and a 
medium-grained body were made. 
For shapes having walls approxi- 
mately 1} in. thick, the coarse grain 
passed a No. 10 sieve and was 
retained on a No. 80 sieve. — For 
shapes having walls { in. thick, the 
coarse grain passed a No. 40 sieve 
and was retained on a No. 80 sieve. 
Both bodies contained 55 per cent. 
of fine grain. 


Bonding Material 

The preparation of the bonding 
material varied according to the 
form of zirconium hydroxide avail- 
able. 

One hundred and fifty grams of 
“zirconium hydroxide’ (manufac- 
turer’s designation), containing 21 
per cent. solids (drying loss at 110 
C. was 79 per cent.) was dissolved in 
400 ml. of water and 70 ml. of con- 
centrated sulphuric acid and the 
volume adjusted to 500 ml. The 
concentration calculated as Zr(SO,). 
was 0-1 gm. per ml. 

One hundred and fifty grams of 
“zirconium hydrate”  (manufac- 
turer’s designation) was mixed with 
70 mi. of water, and 70 ml. of con- 
centrated sulphuric acid was added 
slowly with vigorous stirring. The 
resulting cake was dissolved in water 
and the volume adjusted to 500 ml. 
The concentration calculated as 
Zr(SO,), was approximately 0-5 gm. 
per ml. 


CERAMICS 
Other ob- 
tained by 
tions. 


concentrations were 
mixing these two solu- 


Mixing and Moulding 


From 5-7 ml. of zirconium. sul- 
phate solution per 100 gm. of granu- 
lar zirconia were required to make 
the batch mouldable. Thorough 
mixing of the grain and solution was 
important. Mixtures that were too 
dry yielded very weak shapes. Ex- 
cessively wet mixtures slumped after 
the shape was removed from the 
mould. The use of moulding pres- 
sures in excess of 1,000 Ib. per sq. 
in. for the semidry-press method 
caused pressure cracks to appear. 
Hand moulding has consistently 
produced satisfactory shapes. 


Drying and Firing 

The shapes were im- 
mediately after being formed, in an 
oven at 110° C. After this treat- 
ment the bonding material was 
hygroscopic, and it was necessary to 
keep the shapes at 110° C. until they 
were fired in a gas-fired furnace at 
1.450° C. for 3 hr. They were set 
on fire clay brick prefired at 1.450 
C. with minus 150 mesh zirconia as 
a bedding material. It was _neces- 
sary to protect zirconia shapes from 
the direct flame. Shrink plates were 
necessary to avoid the cracking of 
hollow cylinders. 


dried, 


Preparation of Alumina Shapes 
Grain Sizing 
The densest trial batch of granu- 


lar material had 70 per cent. of 
coarse grain and 30 per cent. of fine 
grain. The coarse grain was an 
alumina of low density passing a 
No. 4 sieve and calcined at 1,750 
C. The fine grain was _ prepared 
from “A-1” alumina (see “Prepara- 
tion of the Granular Material—Fine 
Grain,” above) 


Bonding Materials 

The bonding material was freshly 
precipitated gelatinous aluminium 
hydroxide prepared by adding con- 
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centrated ammonium hydroxide to 
aluminium chloride solution satu- 
rated at 30°C. This mixture of gel, 
ammonium chloride and water was 
used without further treatment. 
Saturated solutions of aluminium 
chloride and aluminium = sulphate 
were also tried as bonding materials 


Vixine and Moulding 


The granular material and the 
freshly prepared aluminium — hy- 
droxide gel were thoroughly mixed. 
The calculated amount of alu- 
minium hydroxide was 3 per cent. 
of the weight of the granular 
material. For the hand moulded 
shapes the total water was 26 per 
cent. of the weight of the grain and 
for semidry-pressed (approximately 
200 Ib. per sq. in. pressure used) 
shapes 22 per cent. 

Drving and Firing 

The moulded shapes were par- 

tially dried for one day at room 


temperature, to avoid drying cracks 


and subsequently at 110°C. After 
drying they were set on alumina 
brick with finely ground alumina as 
a bedding material, and fired at 
1.700) C. for-2 hr. 


Results and Discussion 
Zirconia Shapes 

Adequate dry strength to permit 
handling without breakage was 
obtained for all concentrations (0:1 
gm. per ml. to 0-5 gm. per ml.) of 
zirconium sulphate solutions used in 
the preparation of the batches. 
The strengths of the fired shapes 
were adequate, but greater 
Strengths were obtained with the 
higher concentrations of the zir- 
conium sulphate solutions. 

The total linear shrinkage for 
shapes fired at 1,450° C. was 0-8 
per cent. the density was 4:2 gm. per 
cc., and the porosity was 25 per 
cent. Specimens refired at 1,700 
C. did not have significant additional 
shrinkage. Further shrinkage in 
use (about 2,000 C.) was not serious 


also 


even though portions of the shape 
were fused. 

Mortars prepared with the zir- 
conium sulphate solution and the 
fine-grain zirconia had little shrink- 
age, as indicated by absence of 
cracks, and made excellent joints 
for the furnace shapes. These mor- 
tars were also satisfactory for patch- 
ing. 

Shapes of stabilised zirconia, hav- 
ing an approximately constant co- 
efficient of thermal expansion. were 
not made by this method. In the 
furnace for which the shapes were 
made, thermal spalling was so 
severe that cracking would undoub- 
tedly occur whether the zirconia was 
or was not stabilised.’ ' If parts 
made from stabilised zirconia were 
desired, the fabrication would be 
carried out in the same way but the 
stabilisation of the zirconia should 
be completed during its fusion. 


Alumina Parts 


The alumina body, bonded with 
aluminium hydroxide, was particu- 
larly suitable for hand moulding, 
and had the work ability and low 
shrinkage required for a ramming 
mixture. Specimens fired at 1,700 
C. had 1:9 per cent. total linear 
shrinkage. The strengths of the 
shapes in the dry and in the fired 
condition were satisfactory for fur- 
nace shapes. Inadequate strengths 
however, were obtained when either 
aluminium sulphate or aluminium 
chloride was used as the bonding 
material. 


Summary 


A method has been described for 
the preparation of coarse or medium 
textured zirconia refractories in- 
tended for use at high and fluctuat- 
ing temperatures where spalling may 
be serious. Grain size fractions 
were proportioned. Zirconium sul- 
phate. which decomposes to the 
oxide, served as a bonding agent. 
Shapes were formed by hand 
moulding or semidry-pressing. The 
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method permitted the use of rela- 
tively low firing temperatures. Simi- 
larly, alumina refractories were pre- 
pared. utilising freshly precipitated 
aluminium hydroxide jelly as a 
bonding and plasticising material. 
Zirconia shapes prepared by this 
method by members of the Refrac- 
tories Section of the National 
Bureau of Standards during the past 


10 years have been consistently 
sound, indicating that the method ts 
satisfactory. 


A. E. R. Westman The Packing of Partic! 
I. Am. Ceram. Soc., 13 (10), 767-79 (193 

Material supplied in the moist s 
dissolved 

F. Geller and P. J. Yavorsl 

Some Oxide Additions on t 
Changes of Zirconia |. Research Nat. Bur. Stan 
dards, 35, 87 (1945) 
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POTTERY 
(continued from page 
A question asking for information 
about faint hair cracks on the face of 
flat ware led to the conclusion that 
this fault was primarily due to mould 
trouble. hard moulds being the most 
likely cause. Camphor soft soap used 
by mould makers had been known to 
cause it, due to increased hardness of 
the mould surface. Oljuling the moulds 
with a camel hair brush and allowing 
the oil to dry in might help. 
Information was asked for about a 
very fine rough rash, about the size otf 
a sixpenny piece, which appeared on 


china after the enamel fire, being 
similar to, but not the same as, spit 
out It was suggested that foreign 
matter on the fingers or thumb being 
transferred on to the glaze surface 
before firing was a possible cause of 
this trouble. 

A body stained with cobalt which 
fired to a lighter colour in cast pieces 
than in jollied pieces was anothe 
trouble dealt with, the answer being 
that the casting mould took out more 
stain, particularly if cobalt chloride 
was used in place of cobalt oxide, and 
a suggested remedy was to add a 
determined amount of additional stain 
to the casting slip. 
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THE MEASURE OF 
INDUSTRIAL PROGRESS 


N celebration of its Golden Jubilee 
the British Standards Institution staged 
what is believed to be the first exhibition 
of its kind at the Science Museum, South 
Kensington, recently 

This was British Industry's way 
demonstrating the need = for, and 
application of standards covering 
materials, methods and test procedures 
to improve manufacturing © efficiency 
and by that to give buyers better pro- 
ducts and services at the lowest possible 


prices 


of 
the 


Appropriate Time 


At the R 


ceremony Mr. G 
Strauss, Minister of Supply opened his 
remarks by saying how appropriate it 
was that the exhibition should take place 
during the Festival Year—an opportunity 
showing our achievements in art. 
science and industry 

Standardisation has had an immense 
effect upon our lives, and to that end he 
said, the B.S.I. had devoted itself ener- 
getically and successfully, The exhibi- 
tion could not but impress us with the 
importance of the subject. 

Mr. Strauss offered congratulations to 
both industry and the Government for 
recognising the importance of the work 
being carried out, and gave an outline of 
the make-up of the Institution. saying 
that our concept of standardisation was 
widely followed throughout the world. 
Literature from the B.S.1. was circulated 
overseas and was the basis for contracts 
and orders He also stressed the effect 
that standardisation had on international 
trade The comprehensive — reference 
library available was mentioned by Mr. 
Strauss as a feature of the B.S.1. 

Standardisation he said enabled indus- 
try to produce the goods more economic- 
ally and to reduce stocks, but did not. 
he emphasised, restrict design. 

Standardisation is more important than 
ever today, bearing in mind the defence 
programme and the need to keep up 
supplies for export and the home market 

the Government recognised this, and 
was, said Mr. Strauss, considering in- 
creased financial aid in that direction. 

An indication of the variety of miate- 
rials and finished products — affected 
directly or indirectly by standards was 
gained from the range of industries rep- 
resented in the Exhibition. Details of 
those exhibits of particular interest to 
readers given below 


opening 


of 


are 


5 
4 


2 
4 


Personal Safety 

The preparation of British Standards 
for personal safety equipment is an im- 
portant section of the Institution's work 
The range is wide and includes the home, 
factories, Operating theatres, mines. agri- 
cultural workers and industry generally 
There is. in fact, hardly any field into 
which the factor of personal safety does 
not enter. 

This exhibit included: 

Industrial safety gloves, protective boots, 
eye protectors and safety belts and 
harnesses. Non-conducting rubber 
gloves for electrical work. Sreathing 
apparatus for mine rescue work. fire 
fighting. etc.: flame-resisting clothing and 
fire extinguishers. Colour identification 
and non-interchangeable valves for 
cylinders to eliminate the risk of 
wrong gas being accidentally used 
ducting rubber tyres for aircraft. to per- 
mit the static charge accumulated in 
flight to discharge safely to earth on 
landing. Conducting rubber boots for 
surgeon's. 

An impressive demonstration was that 
of an impact-testing apparatus for the 
protective toe-caps of industrial safety 
boots. 

These items are merely representative 
of many British Standards covering acti- 
vities in which the question of personal 
safety is of outstanding importance 

Fire-extinguishers in use in the Exhibi 
tion were representative types which con- 
form to one of three British Standards. 


c 


gas 
the 
C on- 


Chemical Glassware 


The conical ground-glass joint has long 
been employed as a means of uniting the 


several parts of glass laboratory appa- 
ratus. Within recent years the idea of 
developing methods to ensure the inte! 
changeability of couplings has been 
actively pursued, with the result that B.S 
$72: “Interchangeable conical ground 
glass joints” has now established the 
basis of such interchangeability on a 
nation-wide scale. The advantages to 
chemical and other laboratories through- 
out the country will be obvious. par 
ticularly in saving the time of technicians. 

The principle of standard component 
parts which can be assembled in a variety 
of ways to make different apparatus has 
also been carried into the field of chemi- 
cal plant by a similar system of standard 
joints. The standardisation of key 
dimensions for flanges used in the jornt- 


+ 





Soe PONE SS 4 9: eigen e. 


ing of glass piping. etc.. is now the sub- 
ject of new work in the B.S.1. 

This exhibit illustrated these phases of 
standardisation in two sections: 

Research and industrial glass units. A 
representative display of standard glass 
flasks. heat exchangers, stillheads and 
fractionating columns, as used for both 
laboratory and industrial plant. 

Glass plant for sulphuric acid manu- 
facture, Exemplified by means of a model 
of a plant for the production of sulphuric 
acid at the rate of 20-25 tons per week. 


Glass Bottles and Closures 

An interesting example of standardisa- 
tion between different) industries was 
shown in this exhibit. Where formerly 
the glass bottle manufacturers and clo- 
sure manufacturers worked to their own 
individual specifications, standardisation 
has now been adopted both for the clo- 
sure threads and for the number of sizes 
manufactured. 

The range between 18 and 120 mm. 
diameter has now been reduced to a 
total of 23, where previously there were 
well over 100 individual sizes. A joint 
technical committee of the two industries 
has also devised methods by which the 
diameters and threads of both bottles 
and closures can be _— independently 
checked against the standard. 

Interchangeability. One feature of the 
exhibit showed a group of bottles to size 
No. 28 in the agreed specification, to- 
gether with a large number of closures. 
both bottles and closures having been 
made by a number of different manu- 
facturers. Trial will demonstrate that all 
the caps are interchangeable with all the 
bottles. 

Simplification. A display of 19 caps up 
to 70 mm. in diameter illustrated the re- 
duction in the number of sizes manu- 
factured. 

Cap and bottle gauges were displayed 
with an indication of their purposes. 


Scientific Glassware 

The quality of materials and commodi- 
ties must be defined in terms of specific 
properties, and sound judgment is only 
possible if those properties are given 
limiting values which can be determined 
by standardised methods of analysis and 
test. In carrying out such tests the 
apparatus used in different laboratories 
must be as similar as possible. 

The work carried out by the scientific 
glassware and laboratory apparatus com- 
mittees of the B.S.I.. while not devoted 
exclusively to the above principle. does 
help substantially to make standardisa- 
tion practicable in industry. 

This exhibit included a representative 
cross-section of the range of modern 
apparatus covered by British Standards 
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CERAMICS 


A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 





In addition to their designing and 
contracting activities in the world of 
ceramics, the International Furnace 
Equipment Co. Ltd. can make avail- 
able to the industry the services of 
their trained specialists for assisting 
manufacturers of clay ware in finding 
solutions to the many problems which 


face them today. 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


@ Layout of new works and re- 


planning and_ re-organising at 


existing plants. 


Investigation of new lines of manu- 
facture and new methods of pro- 


duction. 
Mechanisation of processes. 
Scientific utilisation of fuel. 


Heat recover and application to 


ancillary processes. 
@ Utilisation of low grade fuels. 


A preliminary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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Apparatus for physical properties and 
chemical analysis: viscometers, density 
hydrometers, carbon and hydrogen com 
yustion§ train (Pregl type). distillation 
method for water content, Kohlrausch 
flasks. and Nessler cylinders. 

General purpose equipment included 
nterchangeable conical ground 
oints (to B.S. 572), which simplify the 
issembly of apparatus by technicians 

Distillation equipment: distillation 
flasks and Crow and distillation receivers. 

V olumetric vlassware: graduated 
measuring cylinders, flasks with gradu 
ated necks, graduated pipettes and 
Straight pipettes. one-mark bulb pipettes. 
yurettes and bulb burettes. 

Thermometry: general purpose labora 
tory thermometers, meteorological and 
bomb calorimeter thermometers 

Special purpose equipment: — lacto- 
meters, Gerber test apparatus, Ostwald- 
Folin pipettes and Haldane type haemo 
vlobinometers. 


glass 


Safety Glass 

Since 1936, it has been a legal require- 
ment that the windscreens of all road 
vehicles should be made of safety glass. 
A satisfactory definition and specification 
of safety glass therefore became neces- 
sary and the first British Standard was 
introduced in 1939. Since then, im 
proved methods of manufacture and the 
introduction of curved safety glass have 
revision of the 
was carried out in 


necessitated a 
tion, and this 


specifica 


1949. 


The B.S.1. mark on the windscreen o1 
windows of a vehicle is now an 
assurance to driver and passengers that 
every precaution has been taken in manu 
facture to ensure their satety from injury 
by glass. 

Laminated safety glass, This is the 
original type of safety glass and consists 
of two pieces of glass on either side of 
and firmly adhering to, a central piece 
of plastic, which in the event of fracture 
holds the glass together thus 
preventing 

Tests for strength and adhesion 
ball-drop test) and tor the action of 
humidity were shown in operation 

Heat treated (toughened) safety glass. 
This type of safety glass is produced by 
heating it until it just reaches the soften- 
ing point, and then chilling it very sud- 
denly with compressed air. It is six to 
ten times stronger than ordinary glass of 
the same thickness, and when it does 
break, it shatters into small and harmless 
fragments. 

Heat-treated safety glass must pass two 
tests. The strain test is carried out in a 
polariscope, identical with the one dis 
played, by means of which the. strain 
pattern) may be inspected. This is 
followed by a tragmentation test. which 
consists of breaking a number of samples 
and then counting the number of frag 
ments or particles. A minimum particle- 
count to the square inch, which varies 
with the thickness of the glass. Is neces 
sary to satisfy this test 


road 


pieces of 
injury. 
(the 





Glassmaking at the 
Festival of Britain 
Mr. Frank Hill, of 
the Whitefriars 


glassworks of James 
Powelland Sons Ltd.. 
draws large crowds 


in the Power and 
Production Pavilion 


at the South Bank 
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Examples of the new sapphire laboratory crucibles 


Sapphire Laboratory 
Crucibles 


Our American Correspondent 


"T°O chemists and metallurgists, a 

sapphire is more than just a pre- 
cious stone used for purposes ot 
adornment. It is an excellent example 
of pure aluminium oxide. 

Recently, engineers of the Office ot 
U.S. Air Research and the Materials 
Laboratory have succeeded in making 
crucibles and other laboratory ware 
from this oxide powder The cru- 
cibles are polycrystalline in structure. 
but gem-like in quality 

The crucibles are 99°8 per cent. pure 
aluminium oxide claimed to have a 
transparency comparable with English 
bone china with increased strength 
They do not break when dropped 
from a height of 7 ft. on to a hard 
surface. They are non-porous and 
not subject to chemical changes giving 
high resistance to corrosion. 

Thus the crucibles lend themselves 
well tor laboratory purposes. The 
material has a compressive strength of 
approximately 500,000 Ib. per sq. in 
It retains its strength up to a tempera- 
ture of approximately 2,000° F., at 
which temperature most metals have 
reached a plastic state. Low tem- 
peratures do not affect the material. 
The new material holds great promise 
for applications involving the high 


temperatures necessary to melt supe 
hard metals. Also it may be possible 
to use the material as an alloy in 
making cutting tools to machine these 
super-hard metals. Still another pos- 
sibility is mixing metal and the 
ceramics for use in jet aircralt parts 
that are subject to high temperatures 
as, for example, jet turbine blades 

The pioneers of the process used to 
form the oxide into a stable structure 
are Dr. E. Ryschkewitsch and Adolph 
Strott, former German scientists now 
employed by the U.S. Air Force. The 
two men began their research in the 
early 1930's They have continued 
their investigations for the United 
States Air Force through the U.S 
Office of Air Research 

Their process involves sintering the 
oxides. The crucibles are made at a 
reasonable although obviously 
too expensive tor commercial adapta- 
tion as a substitute for china! 

Dr. Ryschkewitsch and Strott have 
extended their process to the making 
of crucibles of sintered ruby, zircon 
and beryllia (a main constituent of 
emerald) powders Thoria, a radio- 
active material that has the highest 
melting point of all refractory oxides, 
is also used in the continuing studies 


cost, 
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INSTRUMENT INDUSTRIES 
EXHIBITION 


W'! TH the patronage and active sup 
port of The British Electrical and 
Manufacturers’ Association, The 
British Industrial Measuring and Con- 
trol Apparatus Manufacturers’ Associa 
tion, The British Lampblown Scientific 
Glassware Manufacturers’ Association, 
The Drawing Office Material Manu- 
facturers’ and Dealers’ Association and 
The Scientific Instrument Manufacturers’ 
Association of Gt Britain Ltd.. the 
British Instrument Industries Exhibition 
was held at Olympia from the 4th to the 
I4th July, 195] 

Among exhibits of interest to readers 
were the following 


Allied 


Bristol's Instrument Co. Ltd., Lynch Lane, 
Weymouth, Dorset. 

Ihe Bristol SOO series recording and 
controlling industrial) instruments exhi- 
hited represent the latest developments 
in instrument design, incorporating many 
exclusive features the result of over 60 
years experience in the industry. The 
new Series 500 controllers offer industry 
for the first time a range of pneumatic 
controllers in which the control response 
is calibrated and feproducible in all in- 
struments 

The basic principles of operation 
which have made Bristol instruments 
known the world over for high accuracy 
and dependability have been included in 
the design of the 500 series, together with 
many improvements that make them 
euSier to use, More Convenient fo service, 
simpler in construction and readily con- 
vertible from one type to another. 


Cambridge Instrument Co. Ltd., 13 Gros- 
venor Place, London, S.W.1. 


was grouped under four 
and demonstrates the 
range of the company’s 


The exhibit 
main secthons, 
comprehensive 
products 

Industrial instruments included many 
types of indicators, recorders and auto- 
matic controllers for temperature 
vapour pressure, mercury-in-steel, elec- 
trical resistance, thermo-electric, radia- 
tion and optical; humidity indicators and 
recorders; pressure and vacuum gauges 
and recorders, etc 

Electrical instruments 
of many types for AC and D.« 
measurements, bridges and testing sets. 
dynamometers and oscillographs. 


galvanometers 


Engineering and physical instruments 
vibrographs. recorders, extenso- 
meters, precision measuring machines, 
surface and interfacial tension apparatus, 

Chemical engineering and gas analysis: 
pu meters, indicators, recorders and con- 
trollers, titration apparatus, polarographs 
and voltamoscopes, electrical CO. and 
CO indicators and recorders, dissolved 
oxygen recorders. furnace atmosphere 
controllers. exhaust gas testers, etc 

Many of the instruments were 
mounted on panels. 


Stress 


flush 


Chance Bros. Ltd., Glassworks, Smeth- 
wick, Birmingham. 

Optical = glass Large optical 
blocks and slabs. lens and prism blanks 
White plate mouldings (for condensers 
magnifiers, etc.). Colour filters. Chance 
ONZO heat absorbing—-heat resisting 
glass 

Spectacle glass. White spectacle crown 
glass mouldings of great variety in shape 
and curvature. Cut and bent blanks 
Chance Crookes glass mouldings. Spec- 
tacle sheet glass. Flint buttons for bi- 
focals. Solid bifocal mouldings. 

Laboratory glassware. Hysi! (Regd.) 
beakers. flasks. tubing, etc. Microscope 
cover slips and slides 

Eye protecting glasses. Protex (Regd.) 
Protal. Neodex and Crookes. 

Burners. Flamemaster Mk 
new flume jets and accessories 
kessel burners. 

Miscellaneous. 


| 
Zlass 


with 
Born- 


All glass hypodermic 
syringes with interchangeable parts 
“Veridia” (Regd.) precision bore 
tubing. Ellipsoidal arc cinema mirrors 
Ballotini glass beads 


glass 


Crompton Parkinson’ Ltd., Crompton 
House, Aldwych, London, W.C.2. 
indicating instruments trom 
Parkinson range, includ- 


Electrical 
the Crompton 
ing new types. 

Moving coil ammeters and voltmeters 
with self-shielding magnetic system, 

Moving iron ammeters and voltmeters 
of an accuracy comparable with that of 
moving coil or dynamometer types. 

‘Tong-Test” electro-magnetic — tong- 
type ammeters for measurement without 
circuit’ disconnection. One instrument 
measures both A.C. and D.C Range 
includes a pocket type. and special types 
for use around fuse handles and in 
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underground disconnecting boxes. Type 
“A” instruments can now be supplied 
with Mumetal “moving iron” and 
“tongs” to obtain an accuracy of I per 
cent. of maximum reading on D.C. as 
well as A.C. currents 

Moulded case switchboard instruments. 
A range of 4 in. and 6 in. dial instru- 
ments in high-class moulded flush or 
projecting cases. Switchboard mounting 
ammeters, voltmeters, kilowattmeters. 
frequency meters. 


Elcontrol Ltd., 10 Wyndham Place, Lon- 
don, W.1. 


Manufacturers of industrial electronic 
control equipment, The exhibit included: 

A range of electronic timers, including: 
(a) Process timer calibrated in seconds; 
(b) cyclic timer; (c) delay switches; (d) 
weld timer calibrated in cycles; (e) pyro- 
meter butt welding controller. 

Electronic furnace safeguard equip- 
ment for gas and oil-fired furnaces. 

A range of standard photo-electric 
units for general industrial use, including 
light sources, complete photoswitches. 
and photoswitch controllers with remote 
photo-electric heads. 

Industrial type electronic relay. 

Floatless fluid level control equipment. 

Electronic temperature on) off control- 
lers of three types: (a) photo-electric 
pyrometer controller; (b) thermocouple 


indicating controller; (c) resistance ther- 


mometer controller. 

Photo-electric printing registration con- 
troller. 

A selection of 
meet individual 
view. 

In many cases the units were shown in 
operation, either with actual loads, 
working models. or coupled to indicating 
lights. from which it was possible to 
visualise their applications. 


electronic controls to 
problems was also on 


Electroflo Meters Co. Ltd., Abbey Road, 
Park Royal, London, N.W.10. 


This exhibit expressed the ability of 
the company to undertake the complete 
instrumentation and or automatic control 
of all types of industrial power and 
processing plants, and_ illustrates the 
unusually comprehensive nature of its 
services to this branch of engineering. 

[The company provides a valuable con- 
sulting service in plant studies and appli- 
cation engineering and, in the United 
Kingdom and several overseas countries. 
undertakes also the complete installation 
and subsequent maintenance of the 
selected equipment. 

The company manufacturers one of 
the most extensive ranges of British in- 
dustrial instruments and automatic con- 
trollers, instrument panels, cubicles. etc.. 
at its Park Royal and Maryport factories. 


CERAMICS 


At the former, it one of the 
most efficient haudraulics laboratories tn 
the United Kingdom. which is_ con 
tinuously employed in and in 
the testing of fluid flow and 
other hydraulic systems 


possesses 


research 
metering 


Ether Ltd., Tyburn Road, Erdington, Bir- 
mingham 24. 

of electronically operated 
controllers made under 
The Ether-Whee'co 
“Capacitrol” in models giving on/ off. 
high-low, multi-stage and proportional 
control. The Ether-Wheelco “Flame 
otrol” combustion safeguard with ignition 
torch and other accessories. Ether 
“Indicorder” and “Wide-Strip” recorders, 
temperature indicators, molten metal 
pyrometers, optical pyrometers, surface 
contact: pyrometers. Solenoid operated 
valves. 


\ range 
temperature 
Wheelco patents. 


General Electric Co. Ltd., The, Magnet 
House, Kingsway, London, W.C.2. 

A comprehensive display of the com 
pany’s switchboard and portable indicat- 
ing instruments, which are made in the 
form of voltmeters, ammeters, watt- 
meters, power factor meters, frequency 
meters and synchroscopes, in all grades 
and sizes. 

There were demonstrations of the 
magnetic sorting bridge and the G.E.¢ 
photo-electric photometer and colori- 
meter. 

Instruments for the measurement of 
mechanical quantities were represented 
by the reed vibrometer and the labora 
tory and pocket layer thickness meters 
General electronic instruments were 
represented by a Q-meter and a valve 
voltmeter. 

Light measurements were covered by 
a range of G.E.C. illumination meters 
and exposure meters. 

Salford Electrical Instruments Ltd. (a 
subsidiary of the G.E.C.) exhibited a 
range of quartz crystals for radio uses. 
quartz crystal activity test sets, selenium 
and copper oxide rectifiers and toroidal 
and “Gecalloy” iron dust cores. 

Instruments in the field of remote 
indication or control were the meteoro- 
logical radio sonde, the “Rotasol” semi- 
rotary drive mechanism and the new 
G.E.C. — electro- mechanical = converter 
system. 


Honeywell-Brown Ltd., 1 Wadsworth 
Road, Perivale, Greenford, Middlesex. 


Brown “Continuous Balance” elec- 
tronic potentiometers, by replacing the 
conventional galvonometer and cyclic 
balancing mechanisms with a simple self- 
contained amplifier assembly, provide 
continuous balance with high sensitivity 
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and simplified and rugged construction 

The on exhibition consisted 
of \ chart recorder control- 
ler with pneumatic control; 
a multipoint indicator with 
integrally mounted thermocouple 
switches; single and multipoint — strip 
chart recorders (2 sec. and § sec.); a cir- 
cular scale indicating electric propor- 
tional controller with manual reset; and 
recorders for liquid steel temperatures 
and radiation pyrometers 

The Brown “Protectoglo” combustion 
sufety systems, operating on the principle 
of flame conductivity. provide instan- 
taneous shut-down on flame failure. The 
standard “cut-off and the integral purge 
timer models were both shown. 

All exhibits were in) operation 
demonstrations 


models 

circular 
three-term 

precision 


for 


Jobling, James A., and Co. Ltd., Wear 


Glass Works, Sunderland. 


Scientific glass chemical apparatus tn- 
cluding: Graduated volumetric — glass- 
ware; sintered glass filtration apparatus; 
interchangeable ground glass joint ap- 
paratus; laboratory and scientific glass- 


ware 


Ltd., 73/83 
oy Oa 
\ selection of the company’s 
specialised products for the instrument 
manufacturer. These included: 
Platinum: rhodium-platinum 
couples for high temperature 
ment 
Precision drawn fine resistance 
in nickel-chromium, copper-nickel. Min- 
alpha, Mancoly 10 and 40 per cent 
silver-palladium, both bare and covered 
with various insulating materials. 
Electrical contacts, contact springs and 
assemblies embodying the — precious 
metals and specialised base metal alloys. 
Mallory 73 beryllium copper strip and 
wire for instrument springs and Bourdon 
tubing for pressure measurement, 
High-precision waveguide tubing in 
copper, brass, aluminium, 7} per cent 
and 10 per cent. copper-silver and in fine 
silver lined copper or brass, 


and Co. 
London, 


Johnson, Matthey 
Hatton Garden, 


thermo- 
measure- 


wires 


Kent, George Ltd., Luton, Bedfordshire. 


This firm showed an extensive range 
industrial instruments for measure- 
and automatic control. They also 
their latest developments, some 
first time Special displays 
emphasised modern instrument applica- 
tion to steam, power, oil, chemicals, 
iron and steel, water and sewage works, 
and sugar production 

Instruments were shown for measuring 
or controlling flows, temperature, pres- 
sure, liquid level. pH, conductivity, CO,. 


of 
ment 
showed 
for the 


O., SO.. specific gravity, frequency, and 
for the automatic control of large steam 
generators ; 

Working models included measure- 
ment of O, content in coal ratio 
control using the Mark 20 air-operated 
controller and Mark 24 = air-operated 
transmitter, temperature control by Mul- 
telec and Mark 20 controller and Brodie 
Kent petrol meters. 

A special feature was a complete 
model of a modern central control panel 
with instruments for a large power 
station. 


Las, 


Marconi Instruments Ltd., St. Albans, 
Herts. 

Designers and manufacturers of 4 wide 
range of communication measuring in- 
struments, industrial electronic instru- 
ments, electro-medical and X-ray equip- 
ment. On show was a representative 
selection of the company’s products in- 
cluding signal generators both f.m. and 
a.m. covering up to 600 Mc/s. audio fre- 
quency sources and general instruments, 
probe type valve voltmeters for high 
frequencies, Q meters, frequency measur- 
ing equipment— both portable and high 
precision types, a 3 cm. waveguide 
equipment for radar testing and more 
specialised instruments for particular 
measurement applications. 

The industrial field was represented by 

moisture and thickness meters and a 
and note- 


pH 
high-speed electronic counter 
worthy medical instruments are the 
6-channel electro - encephalograph for 
the recording of brain potentials, a pure 
tone audiometer for the determination 
of hearing acuity and an X-ray dose- 
meter for measurements in therapy 
technique. 


May and Baker Ltd., Dagenham, Essex. 
of 
chemicals 


thei 
ot 
instru- 


A representative selection 
laboratory and industrial 
particular interest to the 
ment industries. 

The display gave special emohasis to 
“Ethulon” tracing film, which has now 
become established as a tracing 
material for charts and for general draw- 
ing office work. It has a low co-efficient 
of thermal expansion. Dimensional 
changes with variation of atmospheric 
humidity are very small and are equal in 
all directions. The method of using 
“Ethulon” does not differ appreciably 
from that for linen. The material is 
supplied in 10 yd. rolls 30 and 40 in 
wide. The sheet is thin, tough and 
flexible, shiny on the underside and with 
a very fine-textured matt upper surface 
Ink adheres well and although the ink 
does not chip off when the film is 
creased. erasure is easily effected by the 
customary razor blade technique, 
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The display also included the M. and 
B. photographic products, including 
‘Planocop” document copying developer, 
“Promicrol” ultra fine grain developer, 
“Amfix” rapid fixer, and “Cobrol” 
bromide paper developer. 


Metropolitan- Vickers Electrical Co, Ltd.. 
Trafford Park, Manchester 17. 
Electrical instruments: portable am- 
meters, wattmeters, kwh. meters; earth 
fault and temperature alarm relays; at 
flow indicators; electrical meters, etc., 


for switchboards; equipment for protect- 
ing electrical feeders, transmission lines, 


etc. 

Radio instruments: miniature oscillo- 
scope-—performance equal to that of a 
full-size instrument, but front panel little 
larger than a post-card. 

Universal meter—for the usual cur- 
rent, resistance and voltage measure- 
ments and also radio frequency voltage 
measurements. 

Audio amplifier 
address work. 

Scientific instruments: *Metroflux” 
probe magnetometer—a _ direct-reading 
instrument indicating the strength of uni- 
directional magnetic fields in air gaps. 

Varimag permeameter—for routine 
testing of magnet steels for remanence. 
coercivity, Maximum energy and recoil 
data. 

Electron diffraction camera—for ob- 
serving the conditions of surfaces or thin 
layers of metallic and non-metallic 
materials. 

Samples of Metrosil—a material the 
resistance of which varies inversely as 
the 4th-Sth power of the applied voltage. 


suitable for public 


Murex Ltd. (Powder Metallurgy Divi- 
sion), Rainham, Essex. 

The special features here consisted of 
those materials which have only recently 
come into production on a commercial 
basis at this company’s works, and which 
have not previously been made in 
England 

They include: Tantalum and = zir- 
conium metals as used in the chemical 
industry for acid resistant vessels and in 
electronics and surgery. Sintered com- 
posite magnets are also a new develop- 
ment proving valuable to designers of 
moving coil and other instruments 

Other exhibits were: Sintered — per- 
manent magnets in Alcomax III and IV 
as also in Alcomax II, Hycomax and 
Alnico. 

Also exhibited were examples of “Pro 
lite’ cemented tungsten carbide products 
such as are used for wear resisting parts 
and other applications. 


CERAMICS 
Nash and Thompson Ltd., Oakcroft 
Road, Tolworth, Surrey. 


instruments 
and also a 
which have 


This company exhibited 
from their standard range 
selection of instruments 
been specially made to customer's 
requirements, They are particularly 
interested in this “one-off” service which 
produces in consultation with the user 
special instruments which are not else- 
where available. Among the instruments 
shown were: standard — instruments, 
colour comparator, metallurgical mount- 
ing press, furnace controller, aeration test 
burner, flow control switch, multipoint 
rapid temperature recorder, glossmeter 
flowmeter. 

Special instruments high pressure 
recorder, paint thickness meter, integrat- 
ing anemometer, cycling switch, indicat 
ing wind vane. paint abrasion 
chart planimeter. 


teste! 


Quickfit and Quartz Ltd., 
Works, Stone, Staffs. 


Scientific and industrial glassware 


“Quickfit” 


Venner Time Switches Ltd., Kingston 
By-Pass, New Malden, Surrey. 


In addition to selections from. their 
large range of time switches, this com 
pany were exhibiting some of the instru 
ments they manufacture to meet 
specialised requirements. These included 
a contour projector for accurate and 
rapid checking of small parts, and 
several types of gauges for repetition 
work. 

An electrically controlled stop 
for laboratory use and similar equip 
ment, used by industries and Govern- 
ment departments, were also shown 

Finally, instruments and equipment for 
use in aircraft. aerodromes and marine 
beacon equipment. 

Venner Accumulators Ltd., exhibited a 
range of lightweight alkaline accumula 
tors, based on the silver zine reaction 
These cells have a phenomenal power- 
to-weight ratio, and are, in fact, ap 
proximately one-third the weight and 
half the size of more orthodox accumu 
lators of similar capacity They are 
capable of high rates of discharge and 
are completely unaffected by shock 


watch 


Walker, Crossweller and Co, Ltd., Whad- 
don Works, Cheltenham, Glos. 


The company displayed a range of tn- 
dicators and recording instruments for 
gas works and industry, including the 
new Arkon wall or panel-mounting 
pressure vacuum, and gas flow recorders 
with self-feed chart re-wind, and 6 weeks’ 
horizontal continuous roll chart record 


ing. 
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CERAM TCS 


APPOINTMENT VACANT 





| ONDON BRICK COMPANY LIMITED invites applications to fill a post 


4in its Technical and Research Department, located near 


Bedford The 


applicant should be a university graduate with experience in industrial geology 


technology, or both 
House available for 


or ceramic 
experience 


Salary 


successful 


qualifications and 


according to 
Apply to: London 


applicant. 


Brick Company Limited, Africa House, Kingsway, London, W.C.2. 








ALFRED BULLOWS—FERRO ENAMELS AGREEMENT 


A LFRED BULLOWS AND SONS 
. LTD., of Long Street, Walsall have 
ippointed Ferro Enamels Ltd.. of Wom- 
bourn, Wolverhampton as sole distribu- 
tors of Bullows spraying equipment and 
‘ir Compressors to the vitreous enamel- 
ing trade in Great Britain, Republic of 
Ireland, France and French Colonial 
Empire 

This applies only to equipment for the 
vitreous enamelling trade; Alfred Bullows 
ind Sons will continue to market equip- 


ment directly to all other trades. 

A similar arrangement has been made 
with Ferro Enamels (Holland) N.V. of 
Van Helmontstraat 22, Rotterdam (West). 
Holland, covering the vitreous enamel- 
ling and ceramic industries in Egypt, 
Israel, Lebanon, Turkey and all countries 
in Europe except France. 

These arrangements will 
comprehensive service to home and over- 
enamels and enamelling 


provide a 


seas users of 
equipment 


ACHESON COLLOIDS 


ACHESON COLLOIDS LTD., 18 
4 Pall Mall, London, S.W.1, inform us 
that they are now running a series of 
information leaflets. The first of these 
Pl.” deals with conveyor and = chain 
lubrication by colloidal graphite where 
the chains have to work in dirty and 
dusty atmospheres. The materials used 
produce a thin graphite film on the 
bearings; surfaces are kept supplied by 
brush, pressure, orf can or drip methods 
“UL deals with the lubrication of 
vlass moulds which offers a free flow of 
vlass and absence of sticking and gives a 


clean surface on the finished article. Its 


use Is claimed to prolong mould life by 
reducing wear The mould surface is 
degreased and the mould dipped into the 
mixture of “Aquadag” mixed with ten 
parts of distilled or soft water, or one 
part “Dispersion 60° diluted with 2 
parts of water. 

“X.1."° describes a method of prevent 
ing screw thread seizure. Threads are 
strained when pulled up tightly causing 
stress corrosion and making it difficult 
to take them down for repair. This is 
obviated if the threads are treated as are 
the alloy pipe systems in aircraft with 
graphite. 
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ELEVATED TEMPERATURE 
FIRING CYCLES 
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are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.O.T. 87404 














STIFF PLASTIC 
BRICKMAKING 
MACHINES 


We make two sizes of 
stiff plastic brickmaking 
machines capable of pro- 
ducing 1,200 and 2,000 
bricks an hour respectively 
—the above illustration 
features the former type. 
All machines incorporate 
two mixers, a vertical pug- 
mill, and rotating table 
fitted with mould boxes and 
presses and wherever 
possible machines are fitted 


ee 


BRADLEY & CRAVEN LTD 


with ball and roller bear- 
ings. The sound and 
massive construction of all 
Bradley & Craven machines 
ensures maximum effici- 
ency and length of working 
life. Our reputationis based 
on the achievements of 
over 100 years’ experience 
inthe production of machin- 
ery for the heavy clay 
industry and our experi- 
ence is at your disposal. 


Telephone: Wakefield 2244/5 
Telegrams: ‘Craven, Wakefield’’ 








